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PRODUCT LINE-UP 



APPLICATION 


TYPE NO 


FUNCTION 


OUTPUT 


DUTY 


PACKAGE 


REMARKS 


COMMON SEGMENT 


STATIC LCD 
DRIVER 


MSM58292 


static driver 


5 digit (7 segment) 


1/1 


56 FLT. 




MSM5219B 


static driver 


48 dot 


1/1 


60 FLT. 




MSM5221 


static driver 


56 dot 


1/1 


80 FLT. 




MSM5265 


static driver 


160 dot 


1/1 or 1/2 


100 FLT. 




DOT MATRIX 
LCD DRIVER 


MSM5238 


COMMON 
DRIVER 


32 


- 


1/32- 1/128 


44 FLT. 




MSM5839B 


SEGMENT 
DRIVER 


- 


40 


1/8- 1/128 


56 FLT. 




MSM5259 


SEGMENT 
DRIVER 


- 


40 


1/1 -1/16 


56 FLT. 


use with 
MSM6222B-01 


MSM5260 


COMMON/ 
SEGMENT 
DRIVER 


80 


80 


1/1 -1/128 


100 FLT. 


COMMON/ 
SEGMENT 
selectable 


MSM5278 


COMMON 
DRIVER 


64 


- 


1/8- 1/128 


80 FLT. 




MSM5279 


SEGMENT 
DRIVER 


- 


80 


1/8-1/128 


100 FLT. 




DOT MATRIX 

LCD 
CONTROLLER 


MSM6222B 
-01 


DRIVER/ 

CON- 
TROLLER 


16 


40 


1/8- 1/16 


80 FLT. 


with character 

generator 

ROM 


MSM6240 


CON- 
TROLLER 


- 


- 


1/32- 1/144 


60 FLT. 




MSM6255 


CON- 
TROLLER 


- 


- 


1/2- 1/256 


80 FLT. 


512Kdot 


MSM6265 


CON- 
TROLLER 


- 


- 


1/100x2 


80 FLT. 


512K dot 
software 
compatible 
with CRT 
Controller 



Note: 1 . MSM5259 and MSM5260 can be used as static display dot drives like MSM5219B and so forth. 

2. The duty of LCD module is determined by the performance of drivers and the material of LCD panel. 
So, to select suitable LCD driver for superior display, it is necessary to study the material of the LCD 
panel. 
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PACKAGING 





PRODUCT 


PLASTIC FLAT 
PACKAGE 
(No. of Pins) 


GS-K 


GS-L 


GS-L2 


STATIC LCD 
DRIVER 


MSM58292 


56 (small) 


O 






MSM5219B 


60 


o 






MSM5221 


80 


o 






MSM5265 


100 


o 






DOT MATRIX 
LCD DRIVER 


MSM5238 


44 


o 




O 


MSM5839B 


56 (small) 


o 




o 


MSM5259 


56 (small) 


o 




o 


MSM5260 


100 


o 


o 




MSM5278 


80 


o 






MSM5279 


100 


o 






DOT MATRIX 
LCD CONTROLLER 


MSM6222B-01 


80 




o 




MSM6240 


60 


o 






MSM6255 


80 


o 






MSM6265 

_ _____________ 


80 


o 







Note: Model names suffixed by GS denote plastic mold flat package, while -K, 
the direction of the lead bent. 



-L or -L2 denote 



Plastic Flat Package Variations 



Top 
<_> 



GS-K 



Bottom 



_= GS-L/GS-L2 



• 44 PIN PLASTIC FLAT PACKAGE 



PACKAGING 




0- 10 
0.1 



MSM5238GS-K 



& 



O 



(Unit: mm) 



© 56 PIN PLASTIC FLAT PACKAGE 



0.15 



MSM58292GS-K 
MSM5839BGS-K 
MSM5259GS-K 



1.5 




PACKAGING 



• 60 PIN PLASTIC FLAT PACKAGE 




MSM5219BGS-K 
MSM6240GS-K 



, ... | 



80 PIN PLASTIC FLAT PACKAGE 



MSM5221GS-K _ 0)5 

MSM5278GS-K ~~~*y 

MSM6255GS-K "»/- 

MSM6265GS-K o - 10 




-m PACKAGING ■ 



• 100 PIN PLASTIC FLAT PACKAGE 



MSM5265GS-K 
MSM5260GS-K 
MSM5279GS-K 





■ PACKAGING ■- 



• 44 PIN PLASTIC FLAT PACKAGE (LEAD BENT OPPOSITE DIRECTION) 



MSM5238GS-L2 



(Unit: mm) 



o 



^ 



o 



o 56 PIN PLASTIC FLAT PACKAGE (LEAD BENT OPPOSITE DIRECTION) 



MSM5839BGS-L2 
MSM5259GS-L2 



(Unit: mm) 



1.025 ^ 

2.0 



o 



IMl 



PACKAGING 



• 80 PIN PLASTIC FLAT PACKAGE (LEAD BENT OPPOSITE DIRECTION) 



^ 



MSM6222B-01GS-L 



(Unit: mm) 



o 



o 100 PIN PLASTIC FLAT PACKAGE (LEAD BENT OPPOSITE DIRECTION) 



MSM5260GS-L 



(Unit: mm) 



o 
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STATIC 
LCD 

DRIVER 








miconduotor 



MSM58292GS 



5-DIGIT STATIC LCD DRIVER 




GENERAL DESCRIPTION 

The OKI MSM58292GS is a 7-segment static LCD driver LSI which is fabricated by low power CMOS metal gate 
technology. This LSI consists of 32-bit shift register, 32-bit latch, 5 sets of 7-segment decoder and LCD drivers. 

It receives the serial display data from the microcomputer etc, converts it to a parallel data, then output to the 
7-segment LCD panel. 

The input code for each digit is a 4-bot binary code. The input codes are decoded into digits ~ 9 and alphabetic 
letters A — F, to display hexadecimal numbers. The expansion of display can be easily made by using another 
MSM58292GS in cascade connection. 

The MSM58292GS can directly drive the LCD panel, as the AC driving circuit is integrated on the chip. 



FEATURES 



• 5 digit 7-segment LCD display 

• Serial input from the microcomputer etc. 

• Expansion of display by cascade connection 



• Supply voltage: 3 ~7V 

* 56 pin plastic flat package 



PIN CONFIGURATION 







n 
o 


J 


- 


a 


O 




03 


^j 


1> 




Jl 


a. o o rj- 

RRRR 






o 


56 I a 2 

55 1 fj 
54 I g 2 
53 | e 2 


V SS | 15 




OSC [~16 




SERIAL OUT | 17 




SERIAL IN | 18 




CLOCK ( 1? 


52 | d 2 






LOAD [_20 


51 | DP, 






V DD ( 21 


50 | c., 






BI/RBO | 22 


49 1 V °D 






OUTPUT DISABLE | 23 


48 | b > 






RBI 1 24 


47 J a.i 






BLANK 1 25 


46 I ,J 






COM | 26 


45 | 91 






<i< | 27 


44 | e.i 






es | 28 


43 | d.i 










U3 


o 


* 




CO 
CO 


o 


a 


CO 


^1 




00 


to 


o 




A 




a 

"0 







14 



03 

o 

O 
7s 



OUTPUT ^ 

disable'-' 



BLANK O 



RBI O- 



CLOCK O- 



(MSD) (LSD) 
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BCD - to 
7 SEGMENT 
DECODER 



u 



* 



7Y 



7T 



7T 



7T 



BCD — to 
7 SEGMENT 
DECODER 



7T 



Flag 



BCD — to 
7 SEGMENT 
DECODER 



BCD— to 
7 SEGMENT 
DECODER 



BCD — to 
7 SEGMENT 
DECODER 



ZT 



* 



ft 



i i 

32 BIT 



7T 



^T" 



2* 



DP 5 DP4 DP, DP -DP| 



77 



\ \ N \ \ 



T 1 II II 



F, F] BL S BU BL 3 BL 2 BL, 



7\ 



-O BI/BRO 



SERIAL 
OUT 



> 

o 

30 

> 




■ STATIC LCD DRIVER • MSM58292GS 
ABSOLUTE MAXIMUM RATINGS 



Item 


Symbol 


Condition 


Limits 


Unit 


Supply voltage 


V D D 


T a = 25°C 


-0.3 ~ 7 


V 


Input voltage 


V| 


-0.3~V DD 


V 


Storage temperature 


Tstg 


— 


-55 ~ +150 


°C 



OPERATING RANGE 



Item 


Symbol 


Condition 


Limits 


Unit 


Supply voltage 


V D D 


- 


3~7 


V 


Operating temperature 


T OP 


- 


-30~+85 


°C 


Fan out 


BI/RBO 


N 


MOS load 


1 


- 


SERIAL OUT 


N 


MOS load 


40 


- 


TTL load 


1 


- 



DC CHARACTERISTICS 

(V DD = 5V±5%, T a =-30~+85°C) 



Item 


Symbol 


Condition 


MIN 


TYP 


MAX 


Unit 


High Input voltage 


V|H 


- 


3.6 


- 


- 


V 


Low Input voltage 


V|L 


- 


- 


- 


0.8 


V 


High Output voltage 


V H 


l = -5/UA 


4.95 


- 


- 


V 


Low Output voltage 


vol 


\ = 5HA 


- 


- 


0.05 


V 


High Output voltage 


VOH 


\q = -40/iA 


4.2 


- 


- 


V 


2 

Low Output voltage 


vol 


lO = 1.6mA 


- 


- 


0.4 


V 


High Output voltage 


VOH 


Iq = -500 /JA 


4.5 


- 


- 


V 


3 

Low Output voltage 


vol 


l = 500 /XA 


-' 


- 


0.5 


V 


4 

High Output voltage 


V H 


l = -250 jUA 


4.5 


- 


- 


V 


4 

Low Output voltage 


vol 


l = 250 jUA 


- 


- 


0.5 


V 


Input current 


||h/"il 


V, = V DD /V| = 0V 


- 


- 


1/-1 


/iA 


Output current 


'oh/'ol 


v = ov/v = v DD 


-0.2/ 
0.2 


- 


- 


mA 


Output current 


'oh/'ol 


V = 2.5V/V = 0.4V 


-0.2/ 
1.6 


- 


- 


mA 


BI/RBO short-circuit current 


'oh/'ol 


v = ov/v = v DD 


-10/ 
10 


- 


-500/ 
500 


JUA 


Dynamic current consumption 


'dd 


f(OSC) = 360Hz no load 


- 


- 


500 


JUA 



Note 1 : Applied to the output pins excluding the SERIAL OUT, BI/RBO, COM and COM Pins. 

Note 2: Applied to the SERIAL OUT pin. 

Note 3: Applied to the COM pin. 

Note 4: Applied to the COM pin. 

Note 5: Applied to the input pins excluding the OSC pin. 
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-• STATIC LCD DRIVER • MSM58292GS 



SWITCHING CHARACTERISTICS 

(V DD = 5V, T a = 25°C, CL=15pF) 



Item 


Symbol 


Condition 


MIN 


TYP 


MAX 


Unit 


Propagation delay time 

(for a shift in the shift register) 


l PHL 
tPLH 


- 


- 


- 


1000 


nS 


SERIAL OUT rise/fall time 


l THL 
l TLH 


- 


- 


- 


300 


nS 


Maximum clock frequency 


/(CK)max 


- 


1 


- 


- 


MHz 


Minimum clock pulse width 


*w(CK) 


- 


- 


- 


500 


nS 


Minimum load pulse width 


l w(L) 


- 


- 


- 


500 


nS 


Data setup time SERIAL IN -"CLOCK 


. 1 
'setup 


- 


- 


- 


250 


nS 


Data setup time SERIAL OUT -> LOAD 


. 2 

'setup 


- 


- 


- 


500 


nS 




twlCK) 



CLOCK 



SERIAL IN 



7^°* 



t setup 1 



SERIAL OUT 



LOAD 



^50% 



/PLH 
<tPHL> 



50% 
10% 



*TLH 



90% 



t setup 2 



p4o% ^>-50% 



*w(L) 



'setup 1 



^50% V 50°A 



7 ^%" 



90% i v/~ 

Al 10% 



tTHL 
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■ STATIC LCD DRIVER • MSM58292GS 
FUNCTION TABLE 




Hexadecimal digit 


RBI 




SEGMENT OUT (Note 1) 


Display 


BI/RBO 


a 


b c d e f 


g 


* 


* 


L 


L 


L L L L L 


L 


(Note 3) 





* 


(Note 2) 


L 


L L L L L 


L 


(Note 4) 





* 


H 


H 


H H H H H 


L 


i — i 

L_l 


1 


* 


H 


L 


H H L L L 


L 


/ 
/ 


2 


* 


H 


H 


H L H H L 


H 


I 

I— 


3 


• 


H 


H 


H H H L L 


H 


~l 


4 


• 


H 


L 


H H L L H 


H 




5 


* 


H 


H 


L H H L H 


H 


~l 


6 


* 


H 


H 


L H H H H 


H 


i^2> 


7 


* 


H 


H 


H H L L L 


L 


i 


8 


* 


H 


H 


H H H H H 


H 


i i 
i—i 


9 


# 


H 


H 


H H H ' L H 


H 


/ 


A 


* 


H 


H 


H H L H H 


H 




B 


*' 


H 


L 


L H H H H 


H 


o 


C 


* 


H 


H 


L L H H H 


L 


c 


D 


» 


H 


L 


H H H H L 


H 




E 


* 


H 


H 


L L H H H 


H 


l~ 


F 


* 


H 


H 


L L L H H 


H 


r~ 
i 



Note 1: The H indicates that the segment is displayed, and the L indicates that the segment is not displayed. The H 

is an antiphase output of the COM output, and the L is an in-phase output of the COM output. 
Note 2: The RI/RBO pin goes to low level only when the RBI pin is at a low level and all the digit are (the display 

is blank). 

If the BI/RBO pin is forcibly turned to high level, at LSD is displayed. 
Note 3: If the BI/RBO pin is forcibly turned to low level, the LSD is made blank. 
Note 4: If the RBI pin is turned to low level, the display is placed in the leading zero blanking status, in which the 

contiguous Os preceding the MSD are made blank. 
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FUNCTIONAL DESCRIPTION 



• SERIAL IN 

The SERIAL IN pin is a shift register data input 
pin. The display data are input to this pin synchro- 
nized with the clock pulses. The data are input 
< Data input procedure > 



in the order of blank data, flag data, decimal point 
data, then numeric data (beginning with the LSB) 
(positive logic). 



as 9s a 4 9a a. ( 3.1 »: 9: ai 



g, DP S DP,F, F 2 



?-??'"??-??-??-??-??? 



BCD to 7 BCD to 7 3CD to 7 BCD to 7 BCD to 7 



segment 
decoder/ 
driver 
8 4 2 1 



LOAD 0~~ 



segment 
decoder/ 
driver 
4 2 1 



. 



segment 

decoder/ 

driver 

8 4 2 1 






segment 

decoder/ 

driver 

8 4 2 1 



segment 

decoder/ 

driver 

8 4 2 1 



i 



1 I 2 13 14 15 16 J 7 |8 19 h0|1 1 Il2|l3|14|l 5M6M 7|18|19|20|21 |22|23|24|25|26|27|28|29|30|31 132 



Decimal 
point 
driver 



Digit position 
blank data 



I 



IN O—j I SERIAL 

CLOCK O— 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32""~*~ , OUT 




• SERIAL OUT 

The SERIAL OUT pin is a shift register serial output 
pin. The data input to the SERIAL IN pin is output 
from this pin synchronised with the clock pulses, 
with a delay of the total bit count of the shift 
register (32 bits). This pin is used for extension 
of digit display capacity. 



• CLOCK 

The CLOCK pin is a synchronizing pulse input 
pin used for data input to the shift register or data 
output from the shift register. The data is shifted 
at the rising edge (low to high) of each clock pulse. 
A Schmitt trigger circuit is employed as the CLOCK 
input circuit (the hysteresis is approximately 0.5V). 



• LOAD 

The LOAD pin is an input pin for latching the shift 
register contents. When thjs pin is at high level, 
the shift register contents are transferred to the 
decoders, and when this pin is at low level, the 
last data to be transferred from the shift register 
when this pin was at high level is held, so that the 
display contents are not changed with the change 
of the shift register contents. 



RBI 

The RBI PIN is an input pin for suppressing the 
display of leading 0s. When this pin is at high 
level, the leading 0s, if any, are displayed; when 
this pin is at a low level, contiguous 0s preceding 
the MSD are not displayed. The RBI pin is con- 
nected to the decoder circuit for the MSD. 
Note: The DPi through DP5 are not made blank. 



BI/RBO 



The BI/RBO pin is used for both input and output. 
As an input pin, the input level can forcibly be 
set to low regardless of the output level, since the 
output resistance is treat. 

1 For use as an output pin RBO 

When the RBI pin is turned to low level, if all 
the digits are 0s , the display is made blank 
and the RBO pin is turned to low level. If the 
RBI pin is at high level or a number including 
some significant digits is displayed, the RBO 
pin is turned to high level. If two MSM58292GS 
chips are connected for extension of the digit 
display capacity, the RBO pin of the first chip is 
connected to the RBI pin of the second chip, 
which connects to the MSD of the second chip, 
so that all the continguous 0s preceding the MSD 
are made blank. 
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2 For use as an input pin Bl 

The Bl pin is connected to the decoder circuit 
for the LSD. Therefore, if this pin is turned 
to low level, only the LSD digit is made blank. 
Since this pin is also used as an output pin 
ROB, some current indicated in the rating flows 
when this pin is set to low level, level. 
The Bl pin may be open when not used. 
Note: The DPi through DP 5 are not made blank. 

SEGMENT OUT (a! -g s , DP!-DP S , F 1# F 2 ) 

The SEGMENT OUT pins are output pins for 
driving the seven segments of digits (at — gs). 



decimal points (DPi— DP 5 ), and flags (Fi and F 2 ) 
on the display device. 

The seven segment outputs (a — g) for each digit 
are used to display a digit 0—9 or an alphabetic 
letter A - F. 



a osc 

The OSC pin is an input pin for a signal generator 
circuit which outputs AC signals required for driving 
a LCD panel. The oscillator starts to generate AC 
signals only by connecting a resistor and a capacitor 
to the OSC pin as shown in the figure below. 



f(OSC) =360 Hz when the Vqd = 5V, C = 0.068/iF, and R = 100 k£2 




• COM.COM 

The COM pin is an output pin for sending an anti- 
phase signal of the seven segment outputs required 
for AC-driving the LCD panel. The COM output 
drive s the COMMON pin on the LCD panel. 
The COM pin is an output pin for sending an in- 
phase signal of the seven segment outputs (antiphase 
of the COM pin). This pin is not necessary in general 
display. 

Both the COM and COM pins output square waves 
whose frequency is one eighth of the oscillator 
output appearing at the OSC pin (with a duty factor 
of 50%). 



• OUTPUT DISABLE 



The OUTPUT DISABLE pin is an input pin for 
control of the COM pin. Setting this pin to high 
level places the COM pin in the normal status (the 
COM pin is used as an ordinary output pin), and 
setting this pin to low level makes the COM pin 
impedance high, so that the COM pin can be used 
as an input pin. 

When two MSM58292GS chips are interconnected 
in a cascade, the OUTPUT DISABLE pin of the 
second chip is set to low level and the COM pin 
is used as an input pin. 
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• BLANK 



The BLANK pin is an input pin for making the 
display blank. Setting this pin to high level makes 
normal display, and setting this pin to low level 
makes the entire display blank. 



Blanking a specific digit position 

Any given digit position of the 5 digit display can 
be made blank by setting the MSM58292GS to 
ON. A specific digit position can be made blank 
by setting a bit of the shift register bits 28-32, as 
shown in the table below. 



Shift register bit setting 


Digit position which is made blank 


Set bit 28 to 1 


Digit position with segments as — g 5 (MSD) 


Set bit 29 to 1 


Digit position with segments 84 — g4 


Set bit 30 to 1 


Digit position with segments 33 — g3 


Set bit 31 to 1 


Digit position with segments aj — g2 


Set bit 32 to 1 


Digit position with segments aj — gj (LSD) 




* Decimal points 

A digit position for which a decimal point has been 
specified is not subject to zero blanking even though 
that digit position contains the value 0. A decimal 
point can be used as a flag by setting the blank bit 
corresponding to that digit position to 1 to suppress 
the a — g segment display of that digit position 
(when the RBI pin is at low level). 



Output circuit 

Each output pin consists of a CMOS FET, and the 
BI/RBO pin and SERIAL OUT pin output signals 
at high or low level. 

The output pins for display (for segments, decimal 
points, and flags) output pulse signals which are 
antiphase of the COM pin output when displaying, 
and output pulse signals which are in-phase of the 
COM pin output when not displaying. The output 
pins for display can directly drive the LCD panel. 



-O 



V D D 



--& 



vss 



Output pins 



Q 






"3 



LSI 
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* Application circuit 

I. 10 digit display (using two MSM58292GSs, cascade connection) 



(32 - 64 Hz) 



VDD 



OLMS-40 
series 



output 
port 



Segment 
output ^y 



'_' '_' '_' '_"_''_' O O '_' c 



£J 



V D D COM a,~g s 
LOAD SERIAL OUT 



SERIAL 

IN 

CLOCK 



(MSM58292GS) 



BLANK 
V S S OSC o3 



-w/*- 



VDD 



Segment 
output 



V DD COM a,-g 5 



SERIAL 
IN 



BLANK 
(MSM58292GS) 



V S S OSC O.D 



-v DD 



0.068MF 100K 



:j_r 



VDD 



Note: O.D is the abbreviation of OUTPUT DISABLE. 
II. 5 digit display 



















(32-64 H2 


) 


LCD 








COM 












l — l I - 1 l~l 1 M~l 
1 1 1 1 I 1 / II 1 


+5V ~ 














S 
o 


:gment <f^ 
jtnut \ 1 






VDD 

OLMS-40 
series 

output 
port 

GND 
























LOAD 

SERIAL 

IN 

CLOCK 


V DD COM ai~g 5 

(MSM58292GS) BLANK 
V SS OSC 675 




















II 


AAA 
















0.068/iF 100K 







Note: O.D the abbreviation of OUTPUT DISABLE. 



22 



-» STATIC LCD DRIVER • MSM58292GS ■ 



Data input example (FM 103.25 MHz) 



(MHz) 
DP S DP, DP, (FM) 
DP„ DP, F, F . 



a< 9s "_, g 4 a i g, aj 9: il 9 1 vr 4 un r ■. r ■ 

6 QO QQ QO---60 OQQOCJQQO 

T i T i A 



BCD to 

7 segment 
decoder/ 
driver 



T7 



BCD to 

7 segment 
decoder/ 



'KQ— Z. 



BCD to 

7 segment 

decoder/ 

driver 



421 84218421 8 4 2 1 8421 



BCD to 

7 segment 
decoder/ 
driver 



BCD to 

7 segment 
decoder/ 



Flag 
driver 



A ,, ,. 



m 



.SERIAL 
— OOUT 



Input 
data 



1 



00 1 ^ 

2 



1 1 ' 1/ I 

x /: /: 



1 1, , \ )\ ^ . 00000. 

Hank data 



5 I Decimal MHzi FM I 
point 



_TL 



hitii setup nme is 250 ns or more. 
2 :; 32 

J1DJ1 fl_ 



500 ns or more 



500 ns oi more 



Shifting direction 



23 




m ■ 

t 5 

to 12 



COM d 4 e4 g4 f4 a 5 bs c< d4 e 4 g 4 f 4 a4 b 4 c 4 di ei g< f i ai b i c ( d> en g-> f-> a-. b ; C2 d| ei gi f i a| b| C| F , f"; COM d e g f a b c DP 

nnnnDDgagDaDanaaDpDDDDa nnndnng nnnnnnnngnggnn 9000 99 



43 44 45 46 47 48 49 50 51 52 53 54 55 56 



MSM58292GS 

(view from the bottom) 



28 27 26 25 24 23 22 21 20 19 18 17 16 15 



* ? O 




Example of output pin connection to 
a digit of LCD. 




MSM58292GS 

Note: The LCD is mounted on the rear, and 
the MSM58292GS is mounted on the 
top. It is necessary to bore a hole 
through the PCB in which to place 
the MSM58292GS. 



o 

D 



Q O ^i < < t/) t/i 



MSM5219BGS 



48-DOT STATIC LCD DRIVER 



GENERAL DESCRIPTION 

The OKI MSM5219BGS is a 48 dot static LCD driver which is fabricated by low power CMOS metal gate technology. 
This LSI consists of 48-bit shift register, 48-bit latch and 48-bit LCD driver. The display data, which was input to the 
48-bit shift register, is shifted to the 48-bit latch by the LOAD signal. Then the data is output to the LCD panel 
through the 48-bit LCD driver. 



FEATURES 

• 48 dots static LCD driving capability 

• Simple interface with microcomputer chip (con- 
trolled by three input signals) 

• Bit-to-bit correspondence between the input and 
the output 

• Cascade connection capability 



• LCD driving AC frequency is directly input exter- 
nally 

• Applicable as an output expander 

• Supply voltage: 3 ~ 7V 

• 60 pin plastic flat package (bent lead) 



PIN CONFIGURATION 

(Top View) 80 Lead Plastic Flat Package 







SEG33 
SEG34 
SEG35 
SEG36 
SEG37 
SEG38 
SEG39 
SEG40 
SEG41 
SEG42 
SEG43 
SEG44 
SEG45 
SEG46 
SEG47 
SEG48 




LOAD 
CLOCK, 


E 
E 


mmmFimFimFiHFiFiFiFiRFin 


60~| SEG32 
"59~| SEG31 


® 


DATA IN 


E 




J8~| SEG30 


DATA OUT32|20 




7T] SEG29 


DATA OUT48[21 




~S6~\ SEG28 


GNDj 


1 22 




"55"] SEG27 


VDD 


[23 




54 | SEG26 


CLOCK., 


E 




53~| SEG25 


GND| 


E 




52~[ SEG24 


ALL ON 


| 26 




5l"| SEG23 


BLANK 


E 




50~| SEG22 


COM 


1 28 




49| SEG21 


SEG1 


1 29 


O 


48~[ SEG20 


SEG2 


| 30 


47J SEG19 


Ldl^^^L^^L^[^L^[illilLdliJLiJlilLd 






EG18 

EG17 

EG16 

EG15 

EG14 

EG13 

EG12 

EG11 

EG10 

EG9 

EG8 

EG7 

EG6 

EG5 
EG4 
EG3 
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■ STATIC LCD DRIVER • MSM5219BGS 
BLOCK DIAGRAM 



SEG 1 



LCD driving output 
I 



SEG48 



BLANK 
ALL ON 



LOAD 



DATA IN 



CLOCK 



-r^rr^vr^rrr 



LCD Driver & E-OR 



48-bit Data Latch 



48-bit Shift Register 



Self/Ex 
oscillation 



r 

i 

ternal Q_ 



OSC 



, gnd O 



OSC 



1/8 division 
circuit 



"0 DATA OUT 48 
DATA OUT 32 



-□ — X-t> -f 



COM 



ABSOLUTE MAXIMUM RATINGS 



Item 


Symbol 


Condition 


Limits 


Unit 


Supply voltage 


v DD~VsS 


T a = 25°C 


-0.3 ~ +7 


V 


Input voltage 


V| 


T a = 25°C 


V S S-0.3~V DD + 0.3 


V 


Storage temperature 


T stg 


— 


-55 ~ +150 


°C 



OPERATING RANGE 



Item 


Symbol 


Condition 


Limits 


Unit 


Supply voltage 


V DD V SS 


Self-Oscillation circuit 


4~7 


V 


External oscillation 


3~7 


V 


Operating temperature 


Top 


~ 


-40~+85 


°C 
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STATIC LCD DRIVER • MSM5219BGS- 



DC CHARACTERISTICS 

(V DD -V SS = 5V, T a = -40~+85°C) 



Item 


Symbol 


Condition 


MIN 


TYP 


MAX 


Unit 


"H" Input voltage* l 


V|H 


— 


3.6 


- 


- 


V 


"L" Input voltage* 1 


V| L 


— 


- 


- 


1.0 


V 


Input leakage current* 1 


"ih/Iil 


V| = 5V/V| = OV 


- 


- 


1/-1 


HA 


SEG "H" Output voltage 


v OHS 


Iq = -30)HA 


4.8 


- 


- 


V 


SEG "L" Output voltage 


v OLS 


lQ = 30/iA 


- 


- 


0.2 


V 


COM "H" Output voltage 


v OHC 


l O = -150/iA 


4.8 


- 


- 


V 


COM "L" Output voltage 


v OLC 


l = 150/iA 


- 


- 


0.2 


V 


SEG Output current 1 


'OHSl/'OLSI 


VoH = 4.5V/V O L = 0.5V 


-100/ 
100 


- 


- 


JUA 


SEG Output current 2 


l OHS2/ | OLS2 


V H = 1V/V 0L = 4V 


-400/ 
400 


- 


- 


MA 


COM Output current 1 


"OHCl/'OLCI 


V O h = 4.5V/Vol = 0-5V 


-500/ 
500 


- 


- 


HA 


COM Output current 2 


l OHC2/ | OLC2 


V H= 1V/V L = 4V 


-2/2 


- 


- 


mA 


"H" Output voltage*2 


VOH 


lO = -40^A 


4.2 


- 


- 


V 


"L" Output voltage*2 


vol 


10= 1.6mA 


- 


- 


0.4 


V 


Output current*2 


'OlV'OL 


V = 2.5V/V = 0.4V 


-0.2/ 
1.6 


- 


- 


V 


Clock pulse width 


*W0 


*3 


5 


- 


- 


JUS 


*4 


0.5 


- 


- 


Max. clock pulse frequency 


f 0MAX 


*3 


0.1 


- 


- 


MHz 


*4 


1 


- 


- 


Input signal rising/falling time 


t r 0- tf0 


*5 


- 


- 


5 


MS 


Static current consumption 


'DD1 


— 


- 


- 


100 


MA 


Active current consumption 


'dD2 


No load when 
ROSC = 150 kU 
COSC = 0.01 5 /iF 


- 


- 


2 


mA 


COM Frequency 
(Self oscillation) 


f COM 


No load when Vqd = 5V 


25 


- 


300 


Hz 



a 



*1 : Applicable to all terminals except OSC. This condition is applied to OSC in the external oscillation mode. 

*2: Applicable to DATA OUT 32, DATA OUT 48. 

*3: Applicable to OSC. 

*4: Applicable to CLOCK. 

*5: Applicable to all terminals except OSC terminal. 



27 



■ STATIC LCD DRIVER • MSM5219BGS ■- 



FUNCTIONAL DESCRIPTION 



* Operational Description 

The display data is input to the shift register by the 
DATA IN signal and CLOCK signal. It is transferred 



to the 48-bit latch by the LOAD signal and it is 
output to the LCD panel through 48-bit LCD 
driver. 




DATA IN 
CLOCK 

LOAD 

DATA LATCH output 

(inside LSI) 








i 




J 

1 

n 


I 


2 

n 


a 


f .7 


48 

n 
n 








\ 


\\ 


X 



© CLOCK 2 

The clock, which is used to generate the COM 
signal and the LCD driving signal, is input to this 
pin. 

• DATA IN CLOCK! 

DATA IN is a data input pin which enables the 
LCD to display when DATA IN pin is at high level. 
The 48-bit shift register is shifted at the rising edge 
of the CLOCK signal. Initially, the first bit of the 
shift register contains the current logic level of the 
DATA IN pin, and the bit N (N = 2 ~ 48) contains 
the data which was in bit N — 1 (N = 2 ~48) before 
the start of the operation. The data which was 
in bit 48 before the operation start is considered 
invalid. 

© LOAD 

The data in the 48-bit shift register is shifted to the 
48-bit latch when the LOAD pin set at high level, 
while the last data which was transferred to the 
latch when the LOAD pin was set at high level is 
constantly output when the LOAD pin is set at 
low level. 

• ALLSEGON 

When this pin is set at high level, all segments display 
turn on. This pin has the priority to the BLANK 
pin described as below. 



• BLANK 

When this pin is set at high level, all segments display 
turn off. The ALL SEG ON pin has the priority 
over this pin. 

• SEG1 ~SEG48 

LCD driving output pins. The reversed phase of the 
COM signal, which is used to display the data, is 
output from these pins when SEG1 ~ SEG48 are 
set at high level, while there is no 'display on the 
LCD when these pins are set at low level. The 
data which was input from the DATA IN pin is 
output from these pins to the LCD panel. The 
SEG N pin corresponds to the bit N of the shift 
register. 

• COM 

Output terminal for the LCD. It is connected to the 
common side of the LCD. 

• DATA OUT 32, DATA OUT 48 

Output pin of the shift register. It is used when the 
MSM5219BGS is connected in a series (cascade 
connection). It is connected to next MSM521 9BGS's 
DATA IN terminal. 
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STATIC LCD DRIVER • MSM5219BGS 



APPLICATION CIRCUIT 

• Single MSM5219BGS 



\ BLANK 












LCD (Static) 


























*1 * 


SEG1 


SEGN 

MSM5219B 


SEG48 
COM 

CLOCK 2 




v ALL ON 


\LOAD 






\DATA IN 




^CLOCKi 

















M : When this IC is used under a strong external noise or large-capacity LCD load, this resistor prevents latch-up to 
be caused by a low output impedance of the COM pin. 
The resistance is about 100£2. 



• Cascade connection 



BLANK 
ALL ON 
LOAD 
DATA IN 
CLOCK, 



SEG1 ^48 

Master i~.0" 

DATA OUT 4° 

CLOCK. 



li 



M: The COM pin of the slave MSM5219BGS can be WIRED OR. 

*2: When this IC is used under a strong external noise or large-capacity LCD load, this resistor prevents latch-up to 
be caused by a low output impedance of the COM pin. 
The resistance is about 100$2. 
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■ STATIC LCD DRIVER • MSM5219BGS ■- 



* Output Expander 

As explained above, this IC can drive the static 
LCD with the COM pin. In addition, it can also be 



used as an output pin expander for a microcomputer 
with the following connections: 














































r -\ 

i 

J LED driver 
L 




1 
FLT driver 
L r _ ^ 




r- - -] 
Relay driver 

L _ _ _ j 










l. 

> 


I. 


I 






61 
t E 

i 8 




BLANK SEG1^48 

ALL ON 

LOAD 

DATA IN OUT48 

CLOCK, CLOCK, 






CLOCK 2 






CLOCK : 


— — 
























































































±•1 






4- #1 








4- - 1 









































































*1: 



In this example, "H" is output by the positive logic, that is, when "H" is written from DATA IN, "H" is output 
with a LOAD signal. If the OSC pin is connected to Vqd. tne output has the negative logic, that is, the logic 
level input from the DATA IN pin is inverted and output. 
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miconductor 



MSM5221GS 



56-DOT STATIC LCD DRIVER 



GENERAL DESCRIPTION 

The OKI MSM5221GS is a 56 dot static LCD driver which is fabricated by low power CMOS metal gate technology. 
This LSI consists of 56-bit shift register, 56-bit latch and 56-bit LCD driver. The display data, which was input to the 
56-bit shift register by the DATA IN signal and CLOCK signal, is transferred to the 56-bit latch by the LOAD signal 
and the data is output to the LCD through the 56-bit LCD driver. 



a 



FEATURES 



56 dots static LCD driving capability 
Simple interface with microcomputer chip (control- 
led by three input signals) 

Bit-to-bit correspondence between the input and 
output 
Cascade connection capability 



Fully controlled by the software 
LCD driving AC frequency is directly input exter- 
nally 

Applicable as an output expander 
Supply voltage: 3 ~7V 
80 pin plastic package (bent lead) 



PIN CONFIGURATION 

(Top View) 80 Lead Plastic Flat Package 



„ 

ui.t»coNj-oiDoo-j<j> onnnn.n„SSi5"oiooo 




RRRF1RF1F1RF1F1F1F1RRF1RRRRRRRRR 




SEG56 | 25 




80 | SEG37 


LOAD L^6 


® 


79 | SEG36 


CLOCK | 27 


~~ 78 ] SEG35 


DATA IN [_28 




"77 "| SEG34 


NC | 29 




76 | SEG33 


DATA OUT 56 L?0 




7 5~1 SEG32 


COM IN | 31 




74 | SEG31 


VDD I 32 




73 | SEG30 


NC | 33 




72 | SEG29 


V SS I 34 




71 | SEG28 


ALLSEGON ( 35 




70 | SEG27 


BLANK L 36 




69 | SEG26 


COM OUT j 37 




68 | SEG25 


SEG 1 I 38 




67 | SEG24 


SEG 2 | 39 


O 


_66 | SEG23 


SEG 3 [ 40 


65 1 SEG22 




ffllEJfflffiWW^^^irl^a^fflyffl^aW 




cncncocnc/Jwcoc/ic/i^ZZZZZWcnc/icococ/JWGocn 


oooonoooo nonnon ooooooooS 


O -» to C0.bCJ10>~J03(DO-» 
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■ STATIC LCD DRIVER • MSM5221GS*- 
BLOCK DIAGRAM 



Output to the LCD panel 



SEG1 



SEG56 



BLANK 
ALLSEG ON 



LOAD 



LCD Drivers (E-OR) 



H 



n 



56-bit Data Latch 



DATA IN > 
CLOCK <► 



H 



56-bit Shift Register 



nJ, t>o- 

DD 9 — *■ 

SS \~3T 



1 



-~A 



DATA OUT 56 



f>oJ 

-bo- 



V 

vss 



{>o ^6 COM OUT 



ABSOLUTE MAXIMUM RATINGS 



Item 


Symbol 


Condition 


Limits 


Unit 


Supply voltage 


V DD~ V SS 


T a = 25°C 


-0.3 ~ +7 


V 


Input voltage 


V| 


T a = 25°C 


V ss -0.3~V DD + 0.3 


V 


Storage temperature 


T stg 


— 


-55 ~ +150 


°C 



OPERATING RANGE 



Item 


Symbol 


Condition 


Limits 


Unit 


Supply voltage 


V DD ~ V SS 


— 


3~7 


V 


Operating temperature 


T OP 


— 


-40~+85 


°C 
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-■ STATIC LCD DRIVER • MSM5221GS ■ 



DC CHARACTERISTICS 

<VdD-V S S = 5V, T a = -40~+85°C) 



Item 


Symbol 


Condition 


MIN 


TYP 


MAX 


Unit 


"H" Input voltage 


V|H 


— 


3.6 


- 


- 


V 


"L" Input voltage 


V|L 


— 


- 


- 


1.0 


V 


Input leakage current 


'ih/'il 


V| =5V/V| =OV 


- 


- 


1/-1 


MA 


"H" SEG Output voltage 


v OHS 


lO = -30/iA 


4.8 


- 


- 


V 


"L" SEG Output voltage 


vols 


Iq = 30/iA 


- 


- 


0.2 


V 


"H" COM Output voltage 


v OhC 


IO = -150AIA 


4.8 


- 


- 


V 


"L" COM output voltage 


v OLC 


l = 150/JA 


- 


- 


0.2 


V 


SEG Output current 1 


'OHSl/'OLSI 


Vqh =4.5V/V O L = - 5V 


-100/ 
100 


- 


- 


MA 


SEG Output current 2 


l OHS2/ | OLS2 


V H=1V/V 0L = 4V 


-400/ 
400 


- 


- 


MA 


COM Output current 1 


'OHCl/'OLCI 


Vqh =4.5V/V O L = - 5 V 


-500/ 
500 


- 


- 


JUA 


COM Oqtput current 2 


l OHC2/ | OLC2 


V H= 1V/V 0L = 4V 


-2/2 


- 


- 


mA 


"H" Output voltage*! 


V H 


lO = -0.1mA 


4.5 


- 


- 


V 


"L" Output voltage* l 


vol 


lO = 0.1mA 


- 


- 


0.5 


V 


Clock pulse width* 2 


tw0 


— 


0.5 


- 


- 


MS 


Maximum clock pulse 
frequency* 2 


f 0MAX 


— 


1 


- 


- 


MHz 


Input signal rising/falling time 


V0. tf0 


— 


- 


- 


5 


MS 


Static current consumption 


>DD 


V|N = V DD- v ss 


- 


- 


100 


MA 



Q 



M: Applied to DATA OUT 56. 

*2: Applied to the clock for shift register. 
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■ STATIC LCD DRIVER • MSM5221GS*- 



FUNCTIONAL DESCRIPTION 



* Operation Description 

The display data is input to the shift register by the 
DATA IN signal and CLOCK signal. It is transferred 



to the 56-bit latch by the LOAD signal and it is 
output to the LCD panel through 56-bit LCD driver. 












1 




DATA IN — I ' 

1 

CLOCK ' ' — 


// 


i 


2 

n 


ft 


I 


55 

n 


n 

n 




i 




PAT A | ATOH output 




(inside LSI) 


X 






II 







COM IN 

Input pin to generate the COM OUT signal. The 
same phase signal as the COM IN pin is output 
from the COM OUT pin. 



BLANK 

When this pin is set at high level, all segments display 
turn off. The ALL SEG ON pin has the priority 
over this pin. 



• DATA IN, CLOCK 

DATA IN is a data input in which enables the LCD 
to display when DATA IN signal is at high level. 
The 56-bit shift register is shifted at the rising edge 
of the CLOCK signal. Initially, the first bit of the 
shift register contains the current logic level of the 
DATA IN pin, and the bit N (N = 2 ~ 56) contains 
the data which was in bit N - 1 (N = 2 ~56) before 
the start of the operation. The data which was in bit 
56 before the operation start is considered invalid. 



• SEG1~SEG56 

LCD driving output pins. The reversed phase of the 
COM signal, which is used to display the data, is 
output from these pins when SEG1 ~ SEG56 are 
set at high level, while there is no display on the 
LCD when these pins are set at low level. 
The display data which was input from the DATA 
IN pin is output from these pins to the LCD panel. 
The SEG N pin corresponds to the bit N of the shift 
register. 



• LOAD 

The data in the 56-bit shift register is shifted to the 
56-bit latch when the LOAD pin is set at the high 
level, while the last data which was transferred to 
the latch when the LOAD pin was set at high level 
is constantly output when the LOAD is set at low 
level. 

• ALL SEG ON 

When this pin is set at high level, all segments display 
turn on. This pin has the priority to the BLANK 
pin described as below. 



• COM OUT 

Output terminal for the LCD. It is connected to the 
common side of the LCD panel. 

• DATA OUT 56 

Output pin of the shift register. It is used when the 
MSM5221GS is connected in a series (cascade 
connection). MSM5221GS's DATA OUT 56 is 
connected to the next MSM5221GS's DATA IN 
terminal. 
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-■ STATIC LCD DRIVER • MSM5221GS- 



APPLICATION CIRCUIT 

• Single MSM5221GS to the LCD panel 



BLANK 

ALLSEG ON 

LOAD 

DATA IN 

CLOCK 

COM IN 























LCD panel (static! 








' 




















SEG 1 


SEG N 

MSM5221GS 

COM IN 


SEG 56 
COM OUT 





































Rl : A resistor is provided to prevent latch up as required. 







Cascade connection 



BLANK . 

ALL SEG ON • 

LOAD ■ 

DATA IN ' 

CLOCK 



SEG1 ^56 

COM OUT 



D.O. 56 

COM IN 



LCD panel (static) 



MSM5221GS 



SEG1 ^56 

COM OUT 



D.O. 56 

COM IN 



Rj: Same as Ri in (1). 



". 56 H ' 



SEG1 ^-56 

COM OUT 
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MSM5265GS 



160-DOT LCD DRIVER 



B 



GENERAL DESCRIPTION 

The OKI MSM5265GS is an LCD driver which can directly drive up to 80 segments in the static display mode, while 
it can directly drive up to 160 segments in the 1/2 duty dynamic display mode. 

The MSM5265GS is fabricated by low power CMOS metal gate technology, consisting of 160-stage shift register, 
160-bit latch, 80 sets of LCD driver and a common signal generator. 

The display data is serially input from the DATA-IN terminal to the 160-stage shift register synchronized with the 
CLOCK pulse. The data is shifted to the 160-bit latch by the LOAD signal. Then the latched data is directly output 
to the LCD from the 80 sets of LCD driver as serial output. 

The common signal can be generated by the on-chip generator, or can be externally input. The common synchroniza- 
tion circuit which is used in the dynamic display mode is integrated on the chip. 



FEATURES 

• 80 segments display drive (in the static display mode) 

• 160 segments display drive (in the dynamic display 
mode) 

• Simple interface with microcomputer 

• Bit-to-bit correspondence between input data and 
output data 

H : Display L : No display 

• Cascade connection capability 

• On-chip common signal generator 



• Can be synchronized with the external common 
signal 

• Testing terminals for all-on (SEG-TEST) and ail-off 
(BLANK) 

• Applicable as an output expander 

• LCD driving voltage can be adjusted by the com- 
bination of Vlqi and V|_c2 

• Supply voltage: 3.0 ~ 6.0V 

• 100 pin plastic flat package (bent lead) 



PIN CONFIGURATION 

(Top View) 
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-■ STATIC LCD DRIVER • MSM5265GS 



BLOCK DIAGRAM 



SEG-lbST 



BLANK 



VDD 



GND 



LOAD 



DATA-IN 



32 
CLOCK C> 



D/S 



OSC-OUT 



OSC-OUT 



OSC-IN 



EXT/INT 



SYNC 



To LCD panel 




SEG 1 SEG 80 



JQ_ 



80-Output LCD Driver 



s 



80-Ch Data Selector 



(A) 
80-bit Latch 



H5 



(B) 
80-bit Latch 



80-Stage \-^~ 

Shift Register 



n 



80-Stage 
Shift Register 




OSC — 



1/4 or 1/8 



1/2 — 



SYNC 
Circuit 



Common 
Driver 



35 



DATA-OUT 2 



„34 

O DATA-OUTI 



47 
<> V LC I 



<f V LC2 

48 
9 COM-A 



49 
■*V COM-B 

46 
— V COM-OUT 







ABSOLUTE MAXIMUM RATINGS 



Item 


Symbol 


Condition 


Limits 


Unit 


Supply voltage 


V D D 


T a = 25°C 


-0.3~+6.5 


V 


Input voltage 


V| 


T a = 25°C 


GND-0.3~V DD + 0.3 


V 


Storage temperature 


T stg 


— 


-55~+ 150 


°C 
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■ STATIC LCD DRIVER • MSM5265GS ■- 
OPERATING RANGE 



Item 


Symbol 


Condition 


Limits 


Unit 


Supply voltage 


V D D 


— 


3~6 


V 


Operating temperature 


T OP 


— 


-40~85 


°C 


LCD driving voltage 


V DD~ V LC2 


— 


3~V DD 


V 



RECOMMENDING OSCILLATION CIRCUIT CONDITION 



Item 


Symbol 


Corresponding pin 


Condition 


MIN 


TYP 


MAX 


Unit 


Oscillator 
resistance 


Ro 




— 


56 


100 


220 


kft 


| 36 | OSC-OUT 


Oscillator 
capacitance 


Co 


I 37 | OSC-OUT 


Film capacitor 


0.001 


- 


0.047 


JUF 


Current limiter 
resistance 


Ri 


I 38 | OSC-IN 


Rl ^ 10 R 


0.56 


1 


2.2 


Mft 


Common signal 
frequency 


'COM 


1 48 I COM-A 
1 49 | COM-B 


— 


25 


- 


150 


Hz 



Inside of the MSM5265GS 



OSC-OUT 
Co 

HI < 

OSC-OUT 



■O 1>>— l>o— M>o- 



OSC-IN 



■bo- 
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■ STATIC LCD DRIVER • MSM5265GS 



D.C. CHARACTERISTICS 

(V DD = 5.0V T a = -40 ~ +85°C) 



Item 


Symbol 


Corresponding pin 


Condition 


MIN 


TYP 


MAX 


Unit 


"H" Input 
voltage 


V| H 


[43] SEG-TEST 
[44] BLANK 
[3T| LOAD 
[331 DATA-IN 
[32] CLOCK 
[4i1 D/S 
[391 EXT/INT 
[38] OSC-IN 


— 


3.6 


- 


- 


V 


"L" Input 
voltage 


VJL 


— 


- 


- 


1.0 


V 


Input 

leakage 

current 


IlL 


V| = 5.0V/0V 


- 


- 


±1 


MA 


"H" Output 
voltage 


V H 


[34] DATA-OUT1 
[351 DATA-OUT2 
[46] COM-OUT 


IO = -100/!A 


4.5 


- 


- 


V 


[37] OSC-OUT 


lO = -200/XA 


4.5 


- 


- 


V 


|36| OSC-OUT 


UoJ-Qoo] [TJ~[30] 
output of all segments 


V LC1 =2.5V V LC 2= 0V 
10 = -30JUA 


4.8 


- 


- 


V 


[48] COM-A 
[49] COM-B 


V LC1 =2.5V V LC 2 = 0V 
l = 150/iA 


4.8 


- 


- 


V 


"M"Output 
voltage 


v OM 


[48] COM-A 
[49] COM-B 


V LC1 =2.5V V LC2 =0V 
l O = ±150/iA 


2.3 


- 


2.7 


V 


"L" Output 
voltage 


vol 


[34] DATA-OUT1 
[311 DATA-OUT2 
[46] COM-OUT 


l0= 100/iA 


- 


- 


0.5 


V 


[37] OSC-OUT 
[36] OSC-OUT 


l O = 200)UA 


- 


- 


0.5 


V 


dTJ-fTog] m-Hol 

Output of all segments 


V LC1 =2.5V V LC 2= 0V 
lQ = 30/iA 


- 


- 


0.2 


V 


[48] COM-A 
[49] COM-B 


V LC 1 =2.5V V LC2 =0V 
l = 150jUA 


- 


- 


0.2 


V 


|45| SYNC 


l o = 250/iA 


- 


- 


0.8 


V 


Output 
leakage 
current 


'lo 




V = 5V 

when internal Tr is off 


— 


— 


5 


flA 


|45| SYNC 


Segment 

output 

impedance 


R SEG 


[|T]~[Too] U1~[M 

Output of all segments 


V L C1 = (5 + V LC 2>/2 
V LC2 =0~2V 






10 


k£2 
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Item 


Symbol 


Corresponding pin 


Condition 


MIN 


TYP 


MAX 


Unit 


Common output 
impedance 


R COM 


[48] COM-A 
[49] COM-B 


V LC l'=(5 + V LC 2>/2 
V LC2 = ~2V 


- 


- 


1.5 


kft 


Static mode 
consumption current 


<DD1 


f40l V DD 


Set all input level 
either "H" or "L" 






100 


MA 


Dynamic mode 
consumption current 


>DD2 


No load oscillation. 

R = 100 k£2, 

C = 0.01/iF,Ri = 1Mf2 




0.12 


0.5 


mA 



SWITCHING CHARACTERISTICS 

(V DD = 3.0 ~ 6.0V T a = -40 ~+85°C) 



Item 


Symbol 


Corresponding pin 


Condition 


MIN 


MAX 


Unit 


Maximum clock frequency 


f 0MAX 


[32] CLOCK 


— 


1 


- 


MHz 


Clock "H" time 


t0H 


— 


0.3 


- 


/is 


Clock "L" time 


t0 L 


— 


0.5 


— 


JUS 


Clock pulse rising/ 
falling time 


t<Af 


— 


- 


0.1 


JUs 


Data setup time 


tD-(/) 


|33l DATA-IN 
["32] CLOCK 


— 


0.1 


- 


Ms 


Data hold time 


t^-D 


— 


0.1 


- 


JUS 


"H", "L" propagation 
delay time 


tPHL 
*PLH 


f34] DATA-OUTi 
[351 DATA-OUT 2 
[321 CLOCK 


When 15PF output 

capacitors are locaded 

[34~1 and [35] . 


- 


0.8 


Ms 


LOAD "H" time width 


*L 


[371 LOAD 


— 


0.2 


- 


JUS 


CLOCK -> LOAD time 


t0-L 




32 


CLOCK 
LOAD 


— 


0.1 


- 


JUS 


OSC-IN Maximum 
input frequency 


f OSCMAX 


1 38 1 OSC-IN 


— 


5 


- 


kHz 


SYNC "L" time width 


*s 


|45| SYNC 


— 


0.2 


- 


Ms 



33 DATA-IN 

32 COCK 

31 LOAD 












=*d 


>■ 


£ v H v h j 

rV L V L/ 


K 

t0_ D 


v^k= 


tD-0 








t0 L 




X <S>\\ 


v.\ 


J 


v v 




Vl 
[t0 f 










t0 


-L 


-i 


t 


I^H 


34 DATA-OUTi 

35 DATA-OUT2 






l PHL 
-, <PLH r 












A 


v H 
v L 






t 


s 




45 SYNC 




~\, 


L 


k 








(V H = 0.8V DD ,V L = 0. 


2V t 


3D> 
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FUNCTIONAL DESCRIPTION 

* Operational description 

The MSM5265GS consists of 160-stage shift register, 
160-bit latch, and 80 sets of LCD driver. The display 
data is input from the DATA-IN terminal to the 
160-stage shift register at the rising edge of the 



CLOCK pulse and it is shifted to the 160-bit latch 
when the LOAD signal is set at "H" level, then it 
is directly output to the LCD panel from the 80 sets 
of LCD driver. 



DATA-IN 



CLOCK 



joaooazipcx 

1 2 3 4 5 6 159 160 

_ju r LjT_fLJiJ~L fr n_n_ 



LOAD 



Jl 



DATA LATCH- 



putput 



inside the IC) 



X 



OSC-IN, OSC-OUT, OSC-OUT 

By connecting the external registors Ro, Rj and 
external ca pacitor Ci with OSC-IN, OSC-OUT and 
OSC-OUT respectively as shown in the figure below, 
an oscillating circuit to generate the common signal 
is formed. 

This frequency is divided into either 1/8 or 1/4 by 
the internal dividing circuit. The 1/8 divided fre- 
quency is used in the static display mode, while 
the 1/4 divided frequency is used as the common 
signal in the dynamic display mode which is output 



from the COM-OUT terminal. (EXT/INT should be 

set at low level.) 

The resistor Rj is to limit the current on the OSC-IN 

terminal's protecting diodes. The value of the Ri 

should be 10 times more than that of Rq. 

When the external common signal is used, the EXT/ 

INT terminal should be set at high level and the 

external common signal should be input from the 

OSC-IN terminal. 



Inside of the MSM5265GS 



OSC-OUT 



Co 



OSC-OUT 



OSC-IN 



V D D 



Oo- 



fOSC= 1/2.2 C„R 
Rj^IO R 



■£o 



f OSC 
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• D/S 

When this pin is set at high level, the MSM5265GS 
operates in the dynamic display mode, while it 
operates in the static display mode when this pin 
is set at low level. 

• EXT/INT 

When the external common signal is used, this pin 

should be set at high level and the external common 

signal is to be input from the OSC-IN terminal. 

The input common signal is used same as the internal 

common signal and is output from the COM-OUT 

pin through the buffer. 

When the on-chip common signal generator is used, 

this pin should be set at low level. 

When the MSM5265GS is used as an output 

expander, this pin should be set at high level and 

the OSC-IN pin should be set at low level. 

• COM-OUT 

When more than two MSM5265GSs are connected 
in a series (cascade connection), this pin should be 
connected with all of the slave MSM5265GS's 
OSC-IN terminal. 



• SYNC 

This pin is an input/output pin which is used when 
more than two MSM5265GSs are used in a series 
(cascade connection) in the dynamic display mode. 
All of the involved MSM5265GS's SYNC pins 
should be connected in a same line so that they 
should be pulled up by the common resistor, which 
makes phase level of all involved MSM5265GS's 
COM-A terminals and COM-B terminals equal. 
When single MSM5265GS is used in the dynamic 
display mode, SYNC should be pulled up by the 
resistor. 

In the static display mode including single 
MSM5265GS's operation, cascade connection and 
output expander operation, this pin should be set 
at ground level. 

• DATA-IN, CLOCK 

The display data is serially input from the DATA- 
IN terminal to the 160-stage shift register at the 
rising edge of the CLOCK pulse. The high level of 
the display data is used to turn the display on, 
while low level of the display data is used to turn 
off the display. 



• DATA-OUT! 

The 80th stage of the shift register contents is 
output from this pin. 

When more than two MSM5265GSs are connected 
in a series (cascade connection) in the static display 
mode, this pin should be connected to the next 
MSM5265GS's DATA-IN terminal. 



• DATA-OUT 2 

The 160th stage of the shift register contents is 
output from this pin. 

When more than two MSM5265GSs are connected 
in a series (cascade connection) in the dynamic 
display mode, this pin should be connected to the 
next MSM5265GS's DATA-IN terminal. 



LOAD 

The signal for latching the shift register contents is 
input from this pin. 

When LOAD pin is set at high level, the shift register 
contents is shifted to the 80 sets of the LCD driver. 
When this pin is set at low level, the last display 
data, which was transferred to the 80 sets of LCD 
driver when LOAD pin was set at high level, is held. 



• v LC2 

Supply voltage pin for the 80 sets of LCD driver. 
The input level to this pin should be the low level 
output voltage of segment output (SEG1 ~SEG80) 
and common output (COM-A, COM-B). 
In this case, the high level of segment output and 
common output is Vqd level, while low level of 
segment output and common output is V|_c2 level. 
Vlc2 should be set at more than ground level. 

• v LC1 

Supply voltage pin for the middle level voltage of 

the common output. The input level of this pin 

is the middle level output voltage of the common 

output (COM-A, COM-B) in the dynamic display 

mode. 

The value of the V|_rji is calculated by the following 

formula. 

V|_C1 = < V DD + V LC2 >/2 
In the static display mode, this pin should be set at 
open level. 
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• COM-A, COMB 

LCD driving common signal is output from these 
pins and these pins should be connected to the 
common side of the LCD panel. 

— In the static display mode 

Same phase pulse as COM-OUT terminal is 
output from both of COM-A and COM-B. In 
this case high level is Vqd level and low level 
is V[_c2 level. 

— In the dynamic display mode 

The COM-A and COM-B output signal are 
alternately changed within each COM-OUT 
output cycle, resulting in alternately repetition 
of select and non-select modes. 



In the select mode the, same phase level as the 
COM-OUT signal is output. 
In this case, Vqo or ^LC2 ' s output at high 
level or low level respectively. In the non-select 
mode, V[_ci ' s output at the middle level. 
In the select mode of COM-A (non-select mode 
of COM-B), the 1st ~80th latched data contents 
are output from the 80 sets of LCD driver to 
the LCD panel. 

In the select mode of COM-B (non-select mode 
of COM-A), the 81st ~ 160th latched data 
contents are output from the 80 sets of LCD 
driver to the LCD panel. 




COM-OUT 



COM-A 



COM-B 



Dynamic display mode 
(D/S : H) 



JlTLJUUUl 




- v DD - 



Static display mode 
(D/S: L) 



ilhM 1 . 



v L cl 

V LC2 • 
V D D- 
VLC1 
V LC2 
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• SEG1~SEG80 

LCD segment driving signal is output from these 

pins and these pins should be connected to the 

segment side of the LCD panel. 

"H" level : Vqq level, "L" level : VLC2' eve ' 

— In the static display mode 

Since the Nth bit of the latched data contents 
corresponds to the SEG N, the data after 81st 
bit is invalid for the display in the static display 
mode. 

The inversed phase signal as the COM-OUT 
signal is output to the LCD, when the display 
turns on, while the same phase signal is output 
when the display turns off. 



In the dynamic display mode 

Output of the SEG N corresponds as follows. 

When COM-A is select mode: 

Nth bit of the latched data contents 

When COM-B is select mode: 

(80 + N)th bit of the latched data contents 

When the display turns on, the inversed phase 
signal as the common signal is output, while 
the same phase signal as the common signal is 
output when the display turns off. 







Dynamic display 
(D/S : H) 


mode 




COM-A 
COM-B 

SEG N • 


Static display mode 
(D/S : L) 




COM-A 1 


H 


























COM-B . 




























SEG N ' 






I 


, 










Off 




Off 




Of 


f 1 Of 


f 
















J 

Off 


On 




f 


l_ 

On 


Off 










1 0f 


















On 
1 80 




















| Off 


L 

N 


On 


Of 


f 


On 










L 

► N 


r 

On 


On 
80 


+N 


Or 

r 


vl 







SEG-TEST 

This pin is used to test the segment output (SEG1 ~ 
SEG80). All display turn on when this pin is set at 
high level, while the display becomes the same 
condition before this pin was set at high level, when 
this pin is set at low level. This pin has the priority 
over BLANK terminal. 



BLANK 

This pin is also used to test the segment output 
(SEG1 ~ SEG80). All display turn off when this 
pin is set at high level, while the display becomes the 
same condition before this pin was set at high level, 
when this pin is set at low level. 
When SEG-TEST pin is set at high level, the input 
on this pin is invalid. 
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APPLICATION CIRCUIT 

1) Single MSM5265GS operation in the static display mode. 



From 
controller 



LCD panel 

80 segments (static) 



SEG 1 
SEG-TEST 

BLANK 
LOAD 
DATA-IN 
CLOCK 



MSM5265GS 



COM 



Rco 



— — SEG 80 



COM-A 



V LC2 



SYNC 



D/S EXT/INT OSC-IN OSC-OUT OSC-OUT 



777- 



777" 




M> 



V LC2 



777" 



2) Single MSM5265GS operation in the dynamic display mode. 



LCD panel 

80 x 2 segments (dynamic) 




Rlc 



Rlc 



45 




LCD panel (80 x n segments) static 
COM 



V LC2 



V LC2 



Y 



SEG-TEST 
BLANK 

LOAD 
DATA-IN 



COM-A 

MSM5265GS V LC2 

COM-OUT 

DATA-OUT 1 




D/S EXT/INT r 



SYNC 
OSC 



i l(lj 



COM-A 
MSM5265GS V| - c2 

DATA-IN DATA-OUT 1 

SYNC 
D/S EXT/INT OSC-IN 



rg 



COM-A 
MSM5265GS V LC2 

DATA-IN DATA-OUT 1 

SYNC 
D/S EXT/INT OSC-IN 




Tt 
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5) Output-expander 






80 outputs (same logic as input data) 










> 






i 
























SEG-TEST 
BLANK 


V LC2 






i 










From 
controller 






LOAD MSM5265GS 

DATA-IN 

CLOCK 






























SYNC 










D/S EXT/INT OSC-IN 
















* 






777 777 77T tJt 




7"- 


*The 


output logic can be reversed in respect to the input data by setting 


OSC-IN to "H" level. 
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GENERAL DESCRIPTION 

The OKI MSM5238GS is a dot matrix LCD's common driver LSI which is fabricated by low power CMOS metal gate 
technology. The scanning signal in one matrix display frame can be divided into up to 1/32 duty. This LSI consists 
of 32-bit shift register, 32-bit level shifter and 32-bit 4-level driver. 



This LSI can drive a variety of LCD panel because the bias voltage, which determines the LCD driving voltage, can be 
optionally supplied from external source. 



FEATURES 



• Supply voltage: 3 ~ 7V 

• LCD driving voltage: 3 ~ 16V 

• Applicable LCD duty: 1/32 ~ 1/64 

(Two chips of MSM5238GS are required to drive 1 /64 
duty LCD panel). 

PIN CONFIGURATION 

(Top View) 



• Bias voltage can be supplied externally 

• 44 pin PLASTIC FLAT Package 





RRFIRH 


O) 
CO 


R 


r-* (D ifl 
co co co 


CO 




ZcE 


O 


33 | 
32 | 


3 I 3 




31 1 


4 | 4 




30 I 


O, I 5 




29 | 


6 | 6 




28 | 


7 | 7 




27 | 


8 I 8 




26 | 


Og I 9 




25 | 


0,o| 10 




24 | 


o„| 11 




23 | 




CN CO *T If) 10 


!■ 


CO 


01 o i- 


CN 

CN 





OOOO OQOOOO o 



*Pin 1 7 is an auxiliary pin. It shall be connected to the power supply or disconnected to any other terminal. 
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BLOCK DIAGRAM 





o, 


3J 




v D d ( 

V, 1 

v, i 

V E E<V4)< 

DF, 
Dl < 
CP < 








> vss 

, Do 










32-bit 4 Level Driver 


VDD 
















— 








t 

vee 
" ~v"dd" 

t 


32-bit Level Shifter 














32-bit Shift Register 


I 


1 — H"* 

















a 



ABSOLUTE MAXIMUM RATINGS 



Item 


Symbol 


Condition 


Limits 


Unit 


Supply voltage 


v D d 


Ta = 25°C 


-0.3 ~ 7 


V 


Supply voltage 


v D d -v E e 


0~16 


V 


Input voltage 


V| 


-0.3~V DD 


V 


Storage temperature 


Tstg 


- 


-55 ~+ 150 


4 c 



OPERATING RANGE 



Item 


Symbol 


Condition 


Value 


Unit 


Supply voltage 


v D d 


- 


3~7 


V 


Supply voltage 


v D d -v E e 


- 


3~16 


V 


Operation temperature 


Topr 


- 


-40~+85 


°C 


Fan-out 


N 


MOS load 


5 


- 



v dd> v i > v 2 > v 3 > v 4 (v E e> 
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B 





Symbol 


Condition 


Limits 


Unit 




vdd 

(V) 


v S s 

(V) 


V E E 
(V) 




MIN 


TYP 


MAX 




"H" 
input 


*1 
V|H/ 
V|H 2 


5 





0~ 
-9 


- 


3.6/ 
4.2 


- 


- 


V 


voltage 


7 





0~ 

-7 


- 


5.2/ 
6.0 


- 


- 


"L" 
input 


*1 
V| Ll / 
V IL 2 


5 





0~ 
-9 


- 


- 


- 


0.8/ 
0.4 


V 


voltage 


7 





0~ 

-7 


- 






1.1/ 
0.5 


Input 


l|H 


7 





-7 


V| = 7V 


- 


- 


1 


jUA 


voltage 


l|L 


7 





-7 


V| = 0V 


- 


- 


-1 


"H" 

output 

voltage 


*2 
VOH 


5 





0~ 
-9 


I D = -40JUA 


4.2 


- 


- 


V 


7 





0~ 
-7 


Iod = -56jUA 


5.8 


- 


- 


"L" 

output 

voltage 


•2 

vol 


5 





0~ 
-9 


Iqd = 0.2mA 


- 


- 


0.4 


V 


7 





0~ 
-7 


loo = 0.3mA 


- 


- 


0.4 




Ron 

(V 1( V 4 ) 


5 








V : DRV output 

V -V, = 0.25V 

V, = V E £~ (V D d -0.25V) 

V - V 4 = 0.25V 

V 4 (V E E>: MAX OV 


- 


500 


2000 









-5 


- 


250 


1000 


ft 




7 








- 


350 


1400 


ON 





-7 


- 


200 


800 




Resistance 


Ron 
(v 2 .v 3 ) 


5 








V|\j =V2 or V3 

V = DRV output 
V - V N = 0.25V 
V N =V EE ~(V DD - 0.25V) 


- 


800 


3200 









-5 


- 


450 


1800 


ft 




7 








- 


550 


2200 







-7 


- 


350 


1400 




OFF Lead 


•off 


5 





-9 


- 


- 


- 


±5 




current 


7 





-7 


- 


- 


- 


±5 


/iA 


Power supply 


'dd 


5 





-9 


- 


- 


- 


0.5 


mA 


current 


7 





-7 


- 


- 


- 


1.0 


Input 
capacitance 


C| 








- 


- 


5 




pF 



*1 V|Hj and V||_ are input pins for Dl and DF, while V\\-\~ and V|[. are input pins for CP. 
*2 Vqh ar| d Vol are output P^s for Dq. 
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SWITCHING CHARACTERISTICS 



Item 


Symbol 


VDD 
(V) 


Condition 


MIN 


TYP 


MAX 


Unit 


Maximum clock frequency 


t (cp) 


5 


- 


400 


- 


- 


KHz 


7 


- 


550 


- 


- 


Clock pulse width 


t w (cp) 


5 


- 


400 


- 


- 


ns 


7 


- 


300 


- 


- 


Data setup time (DATAIN -*CP) 


tsetup 


5 


- 


100 


- 


- 


ns 


7 


- 


50 


- 


- 


Data hold time (DATAIN ~>CP) 


thold 


5 


- 


800 


- 


- 


ns 


7 


- 


500 


- 


- 


Clock pulse Rising/Falling time 


tr (cp) 
tr (cp) 


5 


- 


- 


- 


0.5 


ms 


7 


- 


- 


- 


0.1 



a 




PIN DESCRIPTION 

• Dl 

The data from LCD controller LSI is input to 32-bit 
shift register from Dl. (Positive logic) 
This LSI is applicable up to 1/32 duty LCD panel 
because this LSI consists of 32-bit shift register. 

• CP 

Clock pulse input pin for 32-bit shift register. The 
data is shifted to 32-bit level shifter at the falling 
edge of the clock pulse. A data set up time (t se t U n) 
and data hold time (thold) ' s required between 
Dl and CP signal. (Refer to SWITCHING 
CHARACTERICS.) Schmit circuit is included in 
CP input circuit. 

• DF 

Alternate signal input pin for LCD driving waveform. 



• Vdd, v SS 

Vqd ' s a supply voltage pin. Usually it is used at 
Vpo = 30 ~7.0V Vss is a ground pin. (Vss = 0V) 

• o t -o 32 

Display data output pins which correspond to 
each data bit in the latch. One of Vi, V2, V3 
and V4 is selected as a display driving voltage source 
according to the combination of latched data level 
and DF signal. Refer to the truth table and Time 
Chart. Output signal is a analog signal. Oj — O32 
are connected to the common side of the LCD panel. 



Latched data 


DF 


Display data output level 


L 


L 


V 2 


H 


v 3 


H 


L 


v 4 


H 


Vi 
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B 



V DD = 5V 



V LCD 




Fig. 1 



VDD 



MSM5238GS 



'LCD 



V S S 




-7 - -9V 



-7 ~ -9V 



1/32 duty C = 0.1 JLtF or less 
1/7 bias R = 0.5KJ2~6 



1/32 duty C = 0.1 /iF or less 
1/7 bias R = 0.5kn~5kft 
VR = 5kn~10kJ2 
*THe value of R should be decided according to the power consumption and LCD panel size. 



• Vj.V2.V3.V4 

Bias supply voltage pin to drive the LCD. Bias 
voltage divided by the registance is usually used 
as supply voltage source. 

Fig. 1 shows the case when the bias voltage, which 
determines the LCD driving voltage, is supplied 
from the external source. 



DO 

Shift register contents output pin. The data which 
was input from Dl is output from DO with 32 bits' 
delay, synchronized with the clock pulse. By 
connecting DO with next MSM5238GS's Dl, this 
LSI is applicable to the LCD, the duty of which 
is 1/64. Refer to the Fig. 2 below. 



Frame 
signal *~ 



DF»-t 



X32 



Dl "' ° 32 DO 

MSM5238GS 



DF 



•CPV DD v,V 2 V,V 4 V SS 



+ 5V —*■ 



X32 



O, 



0„ 



Dl ~' "DO 

DF MSM5238GS 



CP Vddv, V 2 V 3 V 4 V SS 




64 x n 
LCD panel 



V — ^ 



GND 



R 4 5R * R R VR 



To SEGMENT Drivers 



-9 - -11V 



Fig. 2 
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TIME CHART 

1/32 duty, 1/7 bias 
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R?v a 


Vj- V DD - 1'7V LCD 
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LCD DRIVING WAVEFORM 

1/32 duty, 1/7 bias 
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Common O, - Segrr 
(Selected waveform) 



Common 2 - Segment O, 
(Non-selected waveform! 

V a = V DD --1/7V LCD 
V b - V DD 2/7V LCD 
V c = V DD 5/7VLCD 
V d =V DD -6/7V LC D 
V e =V DD V LC D 



V D D. 
Va- 
Vf," 



V LCD 



1/7V LCD . 

O 
1/7V LC D . 



HH 



V LCD 
V LCD 
5/7V LC D- 

"7V L CD^ 

o- 

-1/7V LCD - 



5/7V LC D ■ 
- V LCD 



1 I 2.1.3.1. 
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V LCD 
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LCD panel 32 X 200 




H 
-< 

O 
> 

> 

o 

> 



O 

DO 
O 

c 



Brightness R = 0.5KJ2 — 5K J2 
Adjustment VR = 5K£2~10KJ2 



MSM5839BGS 



DOT MATRIX LCD 40 DOT SEGMENT DRIVER 



GENERAL DESCRIPTION 

The OKI MSM5839BGS is a dot matrix LCD's segment driver LSI which is fabricated by low power CMOS metal 
gate technology. This LSI consists of 40-bit shift register (two 20-bit shift registers), 40-bit latch (two 20-bit latches), 
40-bit level shifter and 40-bit 4-level driver. 

It converts serial data, which is received from LCD controller LSI, to parallel data and outputs LCD driving waveform 
to the LCD panel. 

This LSI can drive a variety of LCD panel because the bias voltage, which determines the LCD driving voltage, can 
be optionally supplied from the external source. 



FEATURES 



Supply voltage: 4.5 ~ 5.5V 
LCD driving voltage: 8 ~ 18V 
Applicable LCD duty: 1/8 ~ 1/128 



• Bias voltage can be supplied externally 

* 56 pin plastic flat package 



PIN CONFIGURATION 

(Top View) 



ooooo oooo ooooo 



o o p p p p p p o o o o o o 





\u C Z - 5 <° » k Jo> oi ». 


u M - 




o„| , 5 

o„,qe: 




o 


56 I 
55 | 


0,7 I 17 






ZE2 


Om | 18 






53 J 


<J|v |~19 






52 | 


2 „ | 20 






5, | 


IVnnl 1 21 






50 | 


:1 | 22 






49 1 


2: | 23 






no 


°2.i l__24 






IZD 


°24 | 25 






46 | 


0:< | 26 






HD 


0,„ | 27 






44 | 


0;7 | 28 






^o 




jGDuUljuuDul 


— 1 l_J (_ 





VDD 

vss 
v 2 

v .l 

V EE IV 4 I 
DO,, 



-"JO 



01 



21 



*This pin is internally connected with Vqd, so it must not be connected to other signals. It is also prohibited to 
use the 21 pin as a Vqq independently. This pin may be used as a line reinforcing Voq. 
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BLOCK DIAGRAM 



r 



o. o 2 O,,O 20 O 21 O 23 o 3 ,o 40 

Q-0 Q-Q-Q-Q Q-Q- ■ 



V DD (V,) 

v 2 
v 3 

V EE ( v 4 ) 



LOAD' 



Dl, 
CP 



40-bit 4 Level Driver 




40-bit Level Shifter 




20-bit Latch 





20-bit Latch 



20-bit Shift 



•— C> Register 



f 



20-bit Shift 
Register 



— £K5 

DOjo D0 21 



1 



V D D 



v E e 




— I 

VDD 

t\ 

vss I 

A 



v S s 

D0 4 r 



ABSOLUTE MAXIMUM RATINGS 



Item 


Symbol 


Condition 


Value 


Unit 


Supply voltage (1) 


v DD 


T a = 25°C 


-0.3 ~ 6 


V 


Supply voltage (2) 


V D D-V E E*1 


T a = 25°C 


0~18 


V 


V DD~ V EE*2 


-r 

T a = 25 C 


0~18 


V 


Input voltage 


V| 


T a = 25°C 


-0.3~V DD + 0.3 


V 


Storage temperature 


T stg 


- 


-55~ + 150 


°C 



*1 : V DD >V 2 >V 3 >V EE 

*2 : When a series resistance of more than 47f2 is connected as shown below. 



V, 

MSM5839BGS 

V E E 
V S S 



T 



V DD~ V EE -t-+V 



— VvV 

RS^47i2 



4 
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OPERATING RANGE 




Item 


Symbol 


Condition 


Limit 


Unit 


Supply voltage (1) 


V D D 


- 


4.5~5.5 


V 


Supply voltage (2) 


Vdd-v E e # i 


- 


8~16 


V 


Vdd- v EE*2 


- 


8~18 


V 


Operating temperature 


T p 


- 


-20~+85 


°C 



•1 : V DD >V 2 >V 3 >V EE 

"2 : When a series resistance of more than 4 7^2 is connected as shown below. 



















a 






vdd 




v 2 


V DD -V EE 






v 3 






r +v 




MSM5839BGS 

V E E 




i 






vss 


RS^47<~> V ^. 






Jr 









D.C. CHARACTERISTICS 

(V DD = 5V ± 1 0%, T a = -20 ~ +85°C) 



Item 


Symbol 


Condition 


MIN 


TYP 


MAX 


Unit 


"H" input voltage 


V| H *1 


— 


0.8V DD 


- 


- 


V 


"L" input voltage 


V| L *1 


— 


- 


- 


0.2V DD 


V 


"H" input current 


l| H '1 


V IH = V DD 


- 


- 


1 


MA 


"L" input current 


l|L*1 


V| L = OV 


- 


- 


-1 


HA 


"H" output voltage 


V H*2 


\q = -0.4mA 


V DD -0.4 


- 


- 


V 


"L" output voltage 


V OL *2 


lrj = 0.4mA 


- . 


- 


0.4 


V 


ON registance 


R N*4 


Vdd = v E e=iov 

IV N -V O l=0.25V*3 


_ 


3.5 


7 


kJ2 


Power consunption 


<DD 


CP= DC 

V DD~ V EE = 18V No load 


- 


- 


100 


/iA 



*1 : LOAD.CP, Dl 1( DI 21 ,DF 

»2 : DO 20 . DO 40 

•3 : VN = V DD ~V EE , V 2 = | (V DD - V EE ». V 3 = J(V DD - V EE ) 

*4 : Applicable to Oj ~04o 
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SWITCHING CHARACTERISTICS 



Item 


Symbol 


Condition 


MIN 


TYP 


MAX 


Unit 


"H", "L" propagation delay time 


l PLH 
l PHL 


— 


- 


- 


250 


ns 


Max. clock frequency 


f CP 


DUTY = 50% 


3.3 


- 


- 


MHz 


Clock pulse width 


tWICP) 


— 


125 


- 


- 


ns 


LOAD pulse width 


tW(L) 


— 


125 


- 


- 


ns 


Data setup time Dl -> CP 


l setup 


— 


50 


- 


- 


ns 


CP -* LOAD time 


tCL 


— 


250 


- 


- 


ns 


LOAD -* CP time 


tLC 


— 





- 


- 


ns 


DATA hold time Dl -*• CP 


thold 


— 


50 


- 


- 


ns 


CP Rising/Falling time 


MCP) 
MCP) 


— 


- 


- 


50 


ns 


LOAD Rising/Falling time 


MD 
*f(L) 


— 


- 


- 


1 


Ms 



0.8V D 



. tf(CP) 



(CP) 



iJC tw(CP) ~~ • 



CP 



DI..DI,, 



D0 2 o. DO„o 



0.8V r 



LOAD- 



x setup 



IX 



X 



8V DD 
. -0.2VOD 



0.2V DD 



/MCP) 



/T 0.8V DD 
/fo.2V DD 






thold 



'setup 



O, 



\.0.8V DD 
\ 02V DD 



' vdd 



l PLH 



>s 



•8V DD 
3.2V DD 



»CL 



_0_2Vp_p J / < 



ML) 



V 



tw(L) 



« ► *hold 



8V OD S l/ 
02V DD A 



LC 
X0.2VDD 



X 
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PIN DESCRIPTION 

The 1st ~ 20th data from the LCD controller LSI 
is input to shift register from Dlj. (Positive logic) 

• CP 

Clock pulse input pin for the two 20-bit shift regis- 
ter. The data is shifted to the two 20-bit latch at the 
falling edge of the clock pulse. A data setup time 
(t S etup> and data hold time ^hold) are required 
each between Dlj, Dl 2 i and CP. 
Schmit circuit is included in CP input circuit. 

• DO 20 

The 20th bit of shift register contents is output 
from D0 2 rj synchronized with the clock pulse. 
By connecting DO 20 with Dl 2 i, two 20-bit shift 
registers are connected and becomes 40-bit shift 
register. 

• Dl 21 

The 21st ~40th data from the LCD controller LSI 
is input to shift register from Dl 21 . By connecting 
D0 2 o with Dl 21 , two 20-bit shift registers are 
connected and becomes 40-bit shift register. 

• DO 40 

The 40th bit of shift register contents is output 
from DO40 synchronized with the clock pulse. 
By connecting DO 40 with next MSM5839BGS's 
Dl 1 . this LSI is applicable to a wide screen LCD. 
Refer to the sample application circuit. 

• DF 

Alternate signal input pin for LCD driving waveform. 

• VoolvaVss 

Supply voltage pin. VpD should be 4.5 ~5.5V. 
VSS ' s a 9 round P' n 'VSS = 0V). 



• Vj {V DD ),V 2 ,V 3 ,V E E(V4> 

Bias supply voltage pin to drive the LCD. Bias 
voltage divided by the resistance is usually used 
as supply voltage source. 

• LOAD 

The signal for latching the shift register contents 
is input from this pin. 

When LOAD pin is set at "H", the shift register 
contents are transferred to 40-bit 4-level driver. 
When LOAD pin is set at "L", the last display 
output data (Oi ~ O40), which was transferred 
when LOAD pin was at "H", is held. 

• O! ~O 40 

Display data output pins which correspond to 

each data bit in the latch. 

One of VpD, V 2 , V3 or Vgr; is selected as a display 

driving voltage source according to the combination 

of latched data level and DF signal. 

These pins should be connected to the SEGMENT 

side of the LCD panel. Refer to the truth table 

below. 



Latched data 


DF 


Display data output level 


H 


H 


V EE (V 4 ) 


L 


V D D 


L 


H 


v 3 


L 


V 2 
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TIME CHART 

1/64 duty, 1/9 bias 




64—f— 1 -»f— 2 . . --+— -64 — f-*" 1 

j n il J il_ 



_X X X_ _A A X 



V|3D 



-a 



LATCH DATA 



zdcdocdcz::: 



x 



[—64 -|— 1 *j* 2 . . |» 64^»|— 1 «{— 2 . . . |«»64_^». 1 — 1»2 

JL_fl il_ n n n n n n 




LATCH 
DATA 
(0, 's level) 
DF 

VDD 



V d 



V a V DD 1.9V LCD 

V b ^ V DD -2/9V LCD 

V c = V DD -7/9V LC D 

V d - V DD -8'9V LCD 

v e ' V DD " V LCD 



V LCD 
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en _• 
a- 2 

?2 

c; r- 

D- > 

5' ^ 
" "D 

o 
> 



O 

3D 
O 

C 

H 



x64 



Dl, 



0!~0 64 D0 80 
CP 



COM/SEG 



MSM5260GS 



DF 



LOAD 

V DD V 2 V, V 5 V SS 



FRP 
OD, 

VDD 

V S S 

CP 

LIP 

FRM 



Controller 



LCD 
64 x 120 dots 




40 No. 1 



Dl 



O, ~0 4 „ 



DO„( 



CP MSM5839B nn 

re uu io 

">» " D.„ 



r df 



v DD v 2 v 3 v EE v ss 



7Y~ 

40 No. 2 



o, ~0 40 
MSM5839B D ° 4 ° 
GS DO 20 
Dl 2 , 
V DD V 2 V 3 V EE V SS 



Dl 

CP 

LOAD 

DF 



TF^ 



0V +5V 



7r 

40 No. 3 



Dl, DO„o 

CP MSM5839B nn 
r _ uu 20 

L0AD Dl,. 

DF v DD v 2 v 3 v EE v ss 



Brightness 
adjustment 



VEE 



MSM5259GS 



DOT MATRIX LCD 40 DOT SEGMENT DRIVER 



GENERAL DISCRETION 

The OKI MSM5259GS is a dot matrix LCD's segment driver which is fabricated by low power CMOS metal gate 
technology. This LSI consists of 40-bit shift register (two 20-bit shift registers), 40-bit latch and 40-bit 4-level driver. 

It converts serial data, which is received from LCD controller LSI, to parallel data and output LCD driving waveform 
to LCD. 

Expansion of display can be easily made according to the number and structure of characters. Its 40-bit shift register 
consists of two 20-bit shift registers and this make it possible to allot bits efficiently according to the numbers of 
characters. 

The MSM5259GS can drive a variety of LCD panel because the bias voltage, which determines the LCD driving 
voltage, can be optionally supplied from the external source. 



a 



FEATURES 



Supply voltage: 3.5 ~6.0V 
LCD driving voltage: 3.0 ~ 6.0V 
Applicable LCD duty: 1/8 ~ 1/16 



* Interface with MSM6222GS (LCD controller LSI 
with 16-bit common driver and 40-bit segment 
driver) 

* 56 pin plastic flat package (bent lead) 

* Bias voltage can be supplied externally 



PINCONFIGULATION 

(Top View) 



Oiv 
O;o 
•<V DD ) Qi 



o 2 „ 

Oj7 



oooooooopoo ooo 

" hhhrfirfihhfi 



o 



o o o p p p o p c o o o o □ 



vdd 
vss 



*21 pin is used as a Vqd supporting pin, however, 21 pin alone cannot be used as Vqd pin. 
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BLOCK DIAGRAM 



o, o 2 




o 19 o 20 o 21 22 39 40 

o_o_ 



vm 



40-bit 4-Level Driver 



n 



40-bit Latch 



ZE 



20-bit Shift 
Register 



6-6 



D0 2 „ Dl 21 



VSS 



D0 4 „ 



ABSOLUTE MAXIMUM RATINGS 



Item 


Symbol 


Condition 


Limits 


Unit 


Supply voltage (1) 


V D D 


Ta = 25°C 


-0.3 ~ +6.5 


V 


Supply voltage (2) 


VDD-V5* 1 


0~+6.5 


V 


Input voltage 


V| 


-0.3~V DD + 0.3 


V 


Storage temperature 


T stg 


— 


-55 ~ +150 


°C 



OPERATING RANGE 



Item 


Symbol 


Condition 


Limits 


Unit 


Supply voltage (1 ) 


V D D 


— 


3.5~6.0 


V 


Supply voltage (2) 


vdd-v s #1 


— 


3.0 ~ 6.0* 2 


V 


Operating temperature 


Top 


— 


-20~+85 


°C 



*1- Vqd > V 2 > V 3 > V 5 > V S s (Dynamic display) 
V SS = V 3 > V 2 = V 5 = Vss (Static display) 

*2. To decide the LCD driving voltage, change the value of V5 . (Minimum 0V ) 
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D.C. CHARACTERISTICS 

(V D D = 5 ± 10% . Ta = -20 ~85°C) 



Item 


Symbol 


Condition 


MIN 


TYP 


MAX 


Unit 


"H" input voltage 


V m *l 


— 


0.8V DD 


- 


- 


V 


"L" input voltage 


V| L *1 


— 


- 


- 


0.2V DD 


V 


"H" input current 


llH* 1 


V IH = V DD 


- 


- 


1 


jUA 


"L" input current 


l| L *l 


V| L = 0V 


- 


- 


-1 


/JA 


"H" output voltage 


VOH* 2 


Iq = -40jUA 


4.2 


- 


- 


V 


"L" output voltage 


vol* 2 


lO = 0.4mA 


- 


- 


0.4 


V 


ON resistance 


Ron* 3 


V DD -V S =5V 

|V N - V I=0.25V*4 


- 


- 


5 


kQ. 


Current consumption 


"dd 


CP= DC, No load 


- 


- 


0.5 


mA 



a 



*1. Applicable to DF, LOAD, Dlj and Dl 2 i terminals. 

*2. Applicable to DO20 and DO40 terminals. 

*3. Applicable to Oi ~04o terminals. 

*4. V N = V DD ~V 5 , V 2 = -|(V DD - V 5 ), V 3 = -i-(V DD - V 5 ) 
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SWITCHING CHARACTERISTICS 

(V DD = 5 ±10%, Ta = -20 ~+85°C, C L = 15pF) 



Item 


Symbol 


Condition 


MIN 


TYP 


MAX 


Unit 


"H", "L" propagation delay time 


tPLH 
tPHL 


— 


- 


- 


250 


ns 


Max. clock frequency 


f CP 


Duty = 50% 


3.3 


- 


- 


MHz 


Clock pulse width 


tW(CP) 


— 


125 


- 


- 


ns 


Load pulse width 


*W(L) 


— 


125 


- 


- 


ns 


Data set-up time, Dl -> CP 


*setup 


— 


50 


- 


- 


ns 


CP -*■ LOAD time 


tCL 


— 


250 


- 


- 


ns 


LOAD -> CPtime 


»LC 


— 





- 


- 


ns 


Data hold time Dl -» CP 


thold 


— 


50 


- 


- 


ns 


Clock pulse Rising/Falling time 


MCP) 
tflCP) 


— 


- 


- 


50 


ns 


Load pulse Rising/Falling time 


ML) 
MD 


— 


- . 


- 


1 


i"s 



CP 
Dl, 
Dl,, 
D0 2 o 
DO 40 

LOAD 



tf(CP) 
l w(CP) *** 



MCP) 



/o.8V DD 0.8V DD \ 

\o 



'setup « » 



l w(CP) 



2V DD 



0.8V DD 
0.2V DD 



\.8V DD 
\0.2Vpp 



>;'o.8V DD 0.8V DO J y/" 
! t 0.2V D o 0.2VQD ; f\ 



IPLH 
JPHI 



thold 



'setup 



/•^DD 



X0.8V DD 
0-2VDD 



tCL 



0.2V DD 



/ 



8Vnn 0.8VnnV- 



DD 



ML) 



tw(L)" 



0.8V DD J 
0.2VDD. 



tLC 
\o.2Vpp 



«f(L) 



thold 



PC 



yz 
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PIN DESCRIPTION 



• Dli, Dl 2 i 

The date (1st ~ 20th bit) from the LCD controller 
LSI is input to 20-bit shift register from Dl 1 . The 
data (21st ~ 40th bit) is input to another 20-bit 
shift register from Dl 2 i . 
(Positive logic) 

• CP 

Clock pulse input pin for the two 20-bit shift register. 
The data is shifted to 40-bit latch at the falling 
edge of the clock pulse. A data set up time (t se t U p) 
and data hold time (t^old' are required between 
a Dl 1 signal and a clock pulse. 

Clock pulse rising time (t r ) and clock pulse falling 
time (tf) should be maximum 50ns respectively. 

• D0 2 o 

20th bit of the shift register contents is output from 
D0 2 o- The data which was input from Dl 1 is output 
from this pin with 20 bits' delay, synchronized 
with the clock pulse. By connecting DO 20 to DIji, 
two 20-bit shift registers can be used as a 40-bit 
shift register. 

• DO 40 

40th bit of the shift register contents is output from 
DO40. The data which was input from Dlji is out- 
put from this pin with 20 bits' delay, synchronized 
with the clock pulse. By connecting DO40 t0 tne 
next MSM5259GS's Dl 1# this LSI is applicable to 
a wide screen LCD. 
Refer to the application circuit. 

• DF 

Alternate signal input pin for LCD driving. 



• LOAD 

The signal for latching the shift register contents 
is input from this pin. 

When LOAD pin is set at "H" level, the shift register 
contents are transferred to the 40-bit 4-level driver. 
When LOAD pin is set at "L" level, the last display 
output data (0[ ~ O40), which was transferred 
when LOAD pin was at "H" level, is held. 



• Vqd. v SS 

Supply voltage pins. Vpp should be 3.0 ■ 
VSS ' s a 9 rour| d P' n 'VSS = OV) 



-6.0V. 







• V DD ,V 2 ,V 3 ,Vs 

Bias supply voltage pins to drive the LCD. Bias 
voltage divided by the register is usually used as 
supply voltage source. 
Refer to the application circuit. 

• O!~0 4 o 

Display data output pin which corresponds to each 

data bit in the latch. 

One of Vqd. V 2 , ^ 3 anc * ^ 5 ' s se ' ectec ' as a display 

driving voltage source according to the combination 

of latched data level and DF signal. 

(Refer to the truth table below) 



Latched data 


DF 


Display data output level 


"H" 
(Selected) 


H 


V 5 


L 


VDD 


"L" 
(Non-selected) 


H 


V3 


L 


V 2 



Truth Table 
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TIME CHART 

1/5 bias, 1/16 duty 



Frame 
signal 



LOAD 



LATCH 
DATA 



♦j-»16 *\~ 1 *j* 2 «y* 3 *f* 



♦j*16*f* 1 »{«- 2 *f- 3 *\- 



z^czoacDc:::::: uooooc 



DF 
LOAD 

Dl 



LATCH 
DATA 



LOAD 



LATCH 
DATA 






Jl 



Jl 



xjcjcxd^:.".:: zxzooczxz: 



X 


n n 


H 


d 


n 


J H u. 


I H 


l L 


L 



JL_il_JL_JL_JL. 

n7Tjz_n; h~t_ 



r 



LCD 



V D D 








R S 


MSM5259GS 

< < 


R < 


R > 


R 5 




R S 


v 5 






VR £ 



V LCD 



v a = VDD-g V LCD 

v b = V DD --V LC D 

V c = V DD --V L CD 

4 

Vd = V DD --V LC D 

v e = V DD -V LCD 

VlcD = LCD driving voltage 
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LCD DRIVING WAVEFORM 

1/5 bias, 1/16 duty 




, -<HHMK>- 
4-<MHHH)- 
HHHHHh 

. $ $ ft $ $ 

O, O, Oj o 4 o s 
v ' 

t 
Segment-*. 



V DD - 5 V LCD 

2 
V DD -g V LCD 

3 
V DD -5 V LCD 

4 
V DD -5 V LCD 

V DD -VLCD 



VDD 



Oj 



Common Oj-Segment Oj 
(Select waveform) 



^v LCD 

o 

■^v LCD 



L-V LCD 
^LCD 
3 



Common 2 -Segment Oi 
(Non-select waveform) 



o 

„ VLCD 

k V LCD 



^V L CD 



-= V LCD' 



l~ v LCD 



\*- 1 *f* 2 -*f»3 -*\+- 4 +[•- 



[♦16*|*1 -*{•. 



J_LLJ_L 



T 

V LCD 

i 
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H 



n=> 



Z\ 



C0M1-16 SEG1-40 



MSM6222GS 



DO 



CP 
L 

DF 
V D D 
GND 

V, 
V 2 
V 3 
V 4 
V 5 



LCD 



7X 



7X 



o, - 40 

Dli MSM 
cp 5259GS 



LOAD 

DF 

VDDVSS V 2 V 3V S 



DO 40 
DO 20 
Dl,, 



7^ 



o, ~ 40 

Dl, MSM DO 40 

„ 5259GS nn 
oP DOjo 

LOAD Dlj, 

DF 

VDDVSSV2 V 3 V 5 



1 



o, ~o 40 

Dl, MSM D0 40 

5259GS __. 

uu 2 



CP 
LOAD 



DO, 



DF 
V D D v ssv 2 V 3 V 5 



I 



R R R R R j 

• -Wr ^ -\tyV< AM-< -AM- -Wr— 
"^C "^"C "*"C ■*■ c ^-c ,, 



ov 



° 3 

(0 — 

2 O 

s. > 



> 

o 
> 

H 

o 

z 

g 

o 

c 



The MSM5259GS is applicable to a static LCD by setting V 2 and V 5 at ground level, connecting V 3 to Vqd and- 
inputting COMMON SIGNAL to DF pin. 

This sample application circuit below is the case when the MSM5259GS is applied to a 80-bit LCD panel by connect- 
ing two MSM5259GS in series. 



-i 
< 

to 

o 

> 

r- 

> 



O 
> 



MSM4069 

32-120HZ 

Duty 50% 

_TLTL 

COMMON 
SIGNAL 

DATA IN 

SHIFT 

CLOCK 

-n_n_ 



80 Dot LCD PANEL 
COM Seg, Seg 40 Seg 4 



O 

V D D 
V, 



DF 
LOAD 

Dl, 
CP 
V SS (GND) 



O 40 



MSM5259GS 



D0 2 o Dl 2 , 



i__r 



do 40 



o, 

V D D 

v. 



DF 

LOAD 
Dl, 
CP 

V SS (GND) 



Seg 8 



o 4t 



MSM5259GS 



DO 20 Dlj, 



TZZJ 



33 
o 

c 



o 

CO 

H 
> 

H 

O 

D 

CO 
"O 

I— 

> 

< 




MSM5260GS 



DOT MATRIX LCD 80 DOT COMMON/SEGMENT DRIVER 



GENERAL DESCRIPTION 




The OKI MSM5260 is a dot matrix common/segment LCD driver LSI which is fabricated by low power CMOS metal 
gate technology. This LSI consists of 80-bit shift register, 80-bit data latch, 80-bit level shifter and 80-bit 4-level 
driver. 



It converts serial data, which is received from LCD controller LSI, to parallel data and outputs LCD driving waveform 
to LCD. 

This LSI can drive a variety of LCD pannel because the bias voltage can be optionally provided from the external 
source. 

FEATURES 



• Supply voltage: 4.5 ~ 5.5V 

• LCD driving voltage: 8 ~ 18V 

• Duty 1/1 ~ 1/128 

• Bias voltage can be supplied externally 



• Can be used either as common driver or segment 
driver 

• Interface with MSM6240GS LCD controller LSI 

• 100 pin plastic flat package 



PIN CONFIGURATION 

(Top View) 



oooooooooooooo oooooooooooooooo 




la^s^^mEiEi^iPimiiisimisiEiEiEiisiFiEiEiiapisnpRRRPi 




0.12 [H 




3 o, 


0.1.1 m 


® 


99] NC 


o." m 




§5) v .i 


°.i5 (33 




57] v DD . 


O.ih [35 




55) cp 


°« Hi 




95] NC 


o.i» EI 




S3] Dl, 


0, l( [38 




93] NC 


JU [39 




9J0 NC 


*V DD [40 




5TJ NC 


4l EI 




90| NC 


O42 E! 




89] DO,,,, 


Oj., £0 




55] NC 


o 44 Ei 




57] LOAD 


045 [45 




86] V SS 


o 4 „ El 




85] DF 


o 4 7 EI 




P] NC 


4 k [TO 
049 (49 
;o [55 


o 


83] COM/SEG 

m v 2 




aaaaiisi^idyyisifejyfeiaisJisJkiifejisiyykijyyyayyyfej 




000000000000000 000 000000000000 




-M1»4.U>O.^KCC-M--i.v. » J» ^C-K,--.i.^?J<XiO 


* V DD mus t be supplied to both 40 pin and 97 pin. 
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BLOCK DIAGRAM 



r 



o, o 2 - 

— Q-O- 



V 3 O- 

v, o- 



DFq_ 
COM/SEG O- 



LOAD 



o — ► 



Dl, 
CP 



4 Level Driver x 80 



Z5 



Level Shifter x 80 



TY 



80 Bit Latches 



T> 



.80 Bit Shift Register 



•0,, O„o 

-Q-Q 1 



t 



VDD 

v S s 



vss 



-OD0 8 

I 




ABSOLUTE MAXIMUM RATINGS 



Parameter 


Symbol 


Condition 


Limit . 


Unit 


Supply Voltage (1 ) 


V D D 


Ta = 25°C 


-0.3 ~ 6 


V 


Supply Voltage (2) 


Vqd-Vs* 1 

v D d-v s ;» 


Ta = 25°C 
Ta = 25°C 


0~18 
0~20 


V 
V 


Input Voltage 


V| 


Ta = 25°C 


-0.3~V DD + 0.3 


V 


Storage Temperature 


V stg 


— 


-55 ~ +150 


°C 



•1 : V DD >V 2 >V3>V 5 

*2 : When a series resistance of more than 47J2 is connected as shown below: 



V D D 

v 2 

MSM5260GS V ' 

V s 
V S S 



T 



W — 1 1 — > 



RS>47l2 -V 



-r- +V 



Tfr 
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OPERATING RANGE 



Parameter 


Symbol 


Condition 


Limit 


Unit 


Supply Voltage (1)*1 


V D D 


— 


4.5 ~ 5.5 


V 


Supply Voltage (2)» 2 


Vdd-Vs* 1 


— 


8~16 


V 


V DD~ V S*2 


— 


8~18 


V 


Operating Temperature 


Top 


— 


-20~+85 


°C 



*1 : V DD > V 2 > V 3 > V S 

*2 : When a series resistance of more than 47flis connected as shown below: 



VDD V, 
MSM5260GS Vs 
VSS 



lr 



vdd-Vj 



— vw 

RS>47fi 
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D.C. CHARACTERISTICS 

(V D D = 5V ± 10% T a = -20 ~+85°C) 



Parameter 


Symbol 


Condition 


Value 


Unit 


MIN 


TYP 


MAX 


"H" Input Voltage 


V|H M 




0.8V DD 


- 


- 


V 


"L" Input Voltage 


V| L *1 




- 


- 


0.2V DD 


V 


"H" Input Current 


"IH* 1 


V IH = V DD 


- 


- 


1 


MA 


"L" Input Current 


'IL* 1 


V| L = 0V 


- 


- 


-1 


MA 


"H" Output Voltage 


VOH* 2 


lO = -0.4 mA 


VdD-0.4 


- 


- 


V 


"L" Output Voltage 


v 0L #2 


10 = 0.4 mA 


- 


- 


0.4 


V 


ON Resistance 


Ron* 4 


Vdd-Vs -iov 

|V N -V 1 =0.25*3 


- 


- 


2 


kft 


Power Consumption 


'dd 


CP = DC 

V DD~ v 5 = 18V No load 


- 


- 


100 


MA 



*1 Applicable to LOAD, CP, DTi, DF and COM/SEG pins. 

*2 DO 80 

'3 V N = V DD ~v s v 2 = 8/9(V D d-V s ) V 3 = 1/9 (V DD - V 5 ) 

*4 Applicable to Oj ~Og display data output pin. 
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SWITCHING CHARACTERISTICS 

(V DD = 5V±10%, T a = 20~85°C. CL= 15 p F) 



Parameter 


Symbol 


Condition 


Value 


Unit 


MIN 


TYP 


MAX 


"H", "L" Propagation Delay Time 


*PLH 
l PHL 


— 


- 


- 


250 


ns 


Max. Clock Frequency 


f CP 


Duty = 50% 


3.3 


- 


- 


MHz 


Clock Pulse Width 


tW(CP) 


— 


125 


- 


- 


ns 


LOAD Pulse Width 


tW(L) 


— 


125 


- 


- 


ns 


Data Set-up Time D| ->CP 


tsetup 


— 


50 


- 


- 


ns 


CP-* LOAD Time 


l CL 


— 


250 


- 


- 


ns 


LOAD ->CP Time 


tLC 


— 





- 


. - 


ns 


Data Hold Time Dl ->CP 


thold 


— 


50 


- 


- 


ns 


CP Rising/Falling Time 


MCP) 
tf(CP) 


— 


- 


- 


50 


ns 


LOAD Rising/Falling Time 


l r(L) 
l f(L) 


— 


- 


- 


1 


JUS 



a 



CP 



Dl, 



DO. 



LOAD 



0.8V DD .C 



twICP) 



/ 



Mi> 



TffCP) 



0.8V DD J, 
tsetup^, \o.2Vr. 






I8VQD 
l.2V DD 



t w (CP) 



<f 



l r(CP) 



T0-B\f DO 
J- 0.2V DD 



S 



02V p°yf\ 



thold 



'setup 



P^ 



l PLH 
l PHL 






>i 



•8V DD 
•2V DD 



l CL 



/fo.8V DD a 
0.2V DD / ^ t 

^T — ^(D 

*rlL) 



U\ HL) 



8V DD " 



0.8V DD 



\0.2Vpp 



o'8V D0 5 c/ 

02V DD X 



l hold 



X 



- cQ2Vnn 



PIN DESCRIPTION 



• Dl! 

The date from the LCD controller LSI is input to 
80-bit shift register from Dip (Positive logic) 

• CP 

Clock pulse input pin for 80-bit shift register. The 
data is shifted to 80-bit latch at the falling edge of 
the clock pulse. A data set up time (t se t U p) and a 
data hold time (t n0 |d) are required between a D^ 
signal and a clock pulse. 

Clock pulse rising time (t r ) and clock pulse falling 
time (tf) should be maximum 50 ns respectively. 



DO 80 

80th bit of the shift register contents is output 
from DOgg. The data which was input from Dl x 
is output from this pin with 80 bits' delay, 
synchronized with the clock pulse. By connecting 
D0 80 with next MSM5260GS's Dli, this LSI is 
applicable to a wide screen LCD. Refer to the 
application circuit. 
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• LOAD 

The signal for latching the shift register contents 

is input from this pin. 

When LOAD pin is set at "H" level, the shift register 

contents are transferred to 80-bit 4-level driver 

through 80-bit level shifter. 

When LOAD pin is set at low level, the last display 

output data (Oi ~ Ogn). which was transferred 

when LOAD pin was at high level, is held. 

• DF 

Alternate signal input pin for LCD driving. 



• COM/SEG 

Selection signal input pin. MSM5260GS is used 
either as common driver or segment driver according 
to input signal level at COM/SEG pin. 
When this pin is set at high level, MSM5260 is used 
as a common driver, while it is used as a row driver 
at low level. 

The display driving data Oi ~ Ogo. which are 
determined according to the combination of latched 
data and DF signal, are shown in the Table 1 below. 



COM/SEG 


Latched 
data level 


DF 


Display data output level 
(0! ~0 80 ) 


Note 


H 


High 
(Selected) 


H 


V D D 


Common driver 


L 


v 5 


Low 
(Non-selected) 


H 


v 3 


L 


V 2 


L 


High 
(Selected) 


H 


v 5 


Segment driver 


L 


VDD 


Low 
(Non-selected) 


H 


v 3 


L 


V 2 



Table 1 



When MSM5260GS is used as common driver, both 
LOAD pin and COM/SEG pin are to be connected 
to Vrjp. In this case, a bias voltage of common 



side's non-selected level is to be supplied to V 2 
and V 3 pins. 



(Segment driver) 



• V D d, Vss 

Supply voltage pins. Vqq should be 4.5 • 
Vss ' s a ground pin (Vss = OV) 



•5.5V: 



• v DD ,v 2 , v 3/ v 5 

Bias 'supply voltage pin to drive the LCD. Bias 
voltage divided by the register is usually used as 
supply voltage source. 

Figure 1 shows the case when bias voltage, which 
is used to drive the LCD, is obtained by the 
voltage disivion by external registers. 

• O! ~0 80 

Display data output pins which correspond to the 
80-bit latch contents. 

One of Vprj, V 2 , V3 and V5 is selected as a display 
driving voltage source according to the combination 
of latched data level and DF signal. (Refer to the 
time chart and Table 1 .) 
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TIME CHART (COMMON DRIVER) 

1/64 duty, 1/9 bias 



___n 



n 



n 

Frame signal I I 

cp juuLiin iuiJiJiJi____fiJirLJiJi_ 



n 



n 



n 



_n 



n 



J~L 



n 



DF 



VDD. 

v a - 
v b - 



v d - 



VDD. 



Vdd" 

Va" 

v b - 



Vd 



n 



•vdo 




V c V I_CD 



V a-V DD -1/9V LCD 
V b ' V DD -2/9V LCD 
v c' V DD -7/9V LCD 
V d - V DD -8/9V LCD 
v e = V DD -V LCD 

Vlqq ; LCD driving voltage 



o 
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TIME CHART (SEGMENT DRIVER) 

1/64 duty, 1/9 bias 



(♦ 64 *)*■ 1 "•(* 2 " 


- -\- 64-*^— 1 -»|* 2 - - -*j* 64 -4»- 1 -4*" 2 — 






r load n n n 


n n n n n n 




-; Z^CDOC 




>c xm 


XDC 




DF 


1 






1 


i 




1 

1 








P„ 


VDD 


1 


*>» 




COM/SEC 










V D D 


— 1 ~" 


r * 


V. 


-• 


LOAD 


R s 






1 


T~ 


"* 


LJI, 

CP 


\ v ° 






LOAD PI 




n 


- 


v 2 
o, 

v., 


_iv a 




! 




R< V LCD 

— 4 v c ' 


zzjczxz 


XX XXX 




1 
CP 1 1 [I 1 


J~L_n TLnLTLT 


*- 




v /d 












v S s 


R % 

— 4 v e i. 


LATCH DATA Y 




X 






M VR 








1 






L0AD JL_JL_fl_ 


n n n n n n 


-9 --11V 




LATCH DATA L 


h l^ 


l 


h 


^ i 


H [_L_ 




(0,) 






^ DP 


i 
























-\ 




V a 


















v b , 1 1 


- — 






















. V LCD 








V c 












v d 








1' 


v a = v DD - 


- 1/9V LC D 




v b -v DD - 


- 2/9V LCD 




V C = V DD - 


- 7/9V LCD 




v d =v DD - 


- 8/9V LCD 




V e =V DD - 


- V LCD 
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APPLICATION CIRCUIT 

• STATIC display 



Level Shifter 


VddUU-v 










30- 120H/ signal 

J1SVHL 


r 1 


>>- 

V 


COM 


LCD 












^^> Se9n,e out nsi:v^^y 






ov 

D * N TA _n_n_ 

clock -IUUUL 


o- 














D. 0, C, DO, 

COM/SEG 

CP DFLOADV DD ",i/..V, V ss 


r 


►CPDF LOAD V DD Vj V, V 


DO 80 

COM/SEG 

s v ss 






































-J l_ 




























i nan n 


- 0- 
























*5V 

3 of a 
age. ' 




















1 












LCD 

fhe va 


•vi_ 




a 




The MSM5260GS c 
color LCD which rec 


an mal 
uires h 


e 
gr 


a sta 
driv 


tic driv 
ing vol 


by controlling the supply voltage. So it can be used to drive 
lue V DD ~ V 5 must be 18V > V DD ~ V 5 > 5V. 









E3 



• 1/64 duty, 1/9 bias 



S 



V D0 V, V, V, V S S 



LIP 

FRM 



LCD 
64 x 240 dots 



0|~0, D , 
MSM5260GS 



m 



s 



0| "0,0 DO >0 
MSM52600S 



TV 

OV +5V 



0|-0 I0 uo, 
MSM52&OGS 



iEG -i bc COM/SEG _. 

P VPO V| V| V| Vss 



LCD Controller 



Contrast adjustment 



VEE 
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DOT MATRIX LCD 64 DOT COMMON DRIVER 



B 



GENERAL 

The OKI MSM5278GS is a dot matrix LCD's common driver LSI which is fabricated by low power CMOS metal gate 
technology. This LSI consists of 64-bit bidirectional shift register, 64-bit level shifter and 64-bit 4-level driver. 

This LSI has 64 output pins to be connected to the LCD. By connecting more than two MSM5278GSs in series, this 
LSI is applicable to a wide LCD panel. 

This LSI can drive a variety of LCD because the bias voltage, which determines the LCD driving voltage, can be 
optionally supplied from the external source. 



FEATURES 



• Supply voltage: 4.5 ~ 5.5V 

• LCD driving voltage: 8 ~ 20V 

• Applicable LCD duty: 1/64 ~ 1/128 

Two chips of the MSM5278GS are required to drive 
1/128 duty LCD. 



• Bias voltage can be supplied externally 

• 80 pin plastic flat package 



PIN CONFIGURATION 

(Top View) 80 Lead Plastic Flat Package 



p p p p p o p o p p p o o o o o o o o o o o o o 




mmmmfiimi^mfii^mmmmfiim^innnnnnn 




io l4 rjr 

NC [26" 


© 


79~] 0,„ 


VEE [27^ 




78 | 0,k 


V> \?£ 




1T\ 0.- 


Vj [29" 




1T\ 0... 


v, [30] 




75~| 0„ 


NC [3? 




74] 0, 


v od [57 




73~[ 0,, 


SHL [T£ 




72~| 0„ 


vss [34" 




TT\ 0,, 


NC nr 




to] o,„ 


DF [36" 




b£] o,., 


NC [37~ 




68] 0„ 


cp [3T 




67 | 0,, 


NC (39" 




66 1 0,, 


10, \ao_ 




£S] !5 




l^lsj^lij^^^l^lsjl^^l^^^^lsj^l^lsjlgjl^lsjy^ 




9 9 ppoppppoo 0000000 
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BLOCK DIAGRAM 



o, o 2 




63 64 

11 



64-bit 4- Level Driver 



ZT 



64-bit Level Shifter 



ZZ 



64-bit Bidirectional Shift 
Register 



1 



V, 

t 

V E E 



vdd 

t 

v S s 

— «-o I0 64 



J 



ABSOLUTE MAXIMUM RATINGS 



Parameter 


Symbol 


Condition 


Value 


Unit 


Supply voltage (1) 


v D d 


T a = 25°C 


-0.3 ~ 6 


V 


Supply voltage (2) 


Vdd-Vee* 1 


T a = 25°C 


0~22 


V 


Input voltage 


V| 


Ta = 25°C 


-0.3 ~ V D D + 0-3 


V 


Storage temperature 


T stg 


— 


-55 ~+ 150 


°C 



>1 V! > V 2 > V 5 > V EE , V! < VDD 



OPERATING RANGE 



Parameter 


Symbol 


Condition 


Limits 


Unit 


Supply voltage (1) 


v D d 


— 


4.5 ~ 5.5 


V 


Supply voltage (2) 


vdd- vee* 1 


— 


8~20 


V 


Operating temperature 


Top 


— 


-20~+85 


u c 



'1 v t >v 2 >v 5 >v EE ,v 1 ^V DD 
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D.C. CHARACTERISTICS 

(V DD = 5V ± 10%, T a = -20~+85°C) 



Parameter 


Symbol 


Condition 


MIN 


TYP 


MAX 


Unit 


"H" Input voltage 


V|H #1 


— 


0.8V DD 


- 


- 


V 


"L" Input voltage 


Vll/ 1 


— 


- 


- 


0.2V DD 


V 


"H" Input current 


llH* 1 


V IH = V DD 


- 


- 


1 


JUA 


"L" Input current 


"iL* 1 


V| L = OV 


- 


- 


-1 


MA 


"H" Output voltage 


VOH* 2 


lO = -0.4mA 


VqD-0.4 


- 


- 


V 


"L" Output voltage 


vql* 2 


Iq = 0.4mA 


- 


- 


0.4 


V 


ON Resistance 


Ron* 4 


V DD -V EE = 1.8V » 3 
IV N - V I = 0.25V 


- 


1 


2 


kSl 


Power consumption 


!dD 


CP= DC 

V DD~ V EE = 18v No load 


- 


- 


100 


I1A 


Input capacitance 


C| 


f = 1MHz 


- 


5 


- 


PF 



*1 Application to CP, I0 1# I0 6 4 SHL and DF terminals. 
*2 Applicable to IOx , and I0 64 terminals. 

*3 VN = V DD ~V EE ,V 2 = -jy (V DD -V EE ),V S = ^- (V DD -V EE ),V DD = Vj 

*4 Applicable to Oi ~Og4 terminals. 

SWITCHING CHARACTERISTICS 

(V DD = 5V ± 10%. T a = -20~+85°C CL = 15pF) 



Parameter 


Symbol 


Condition 


MIN 


TYP 


MAX 


Unit 


"H" "L" propagation delay time 


tPLH 
tPHL 


— 


- 


- 


250 


ns 


Max. clock frequency 


f CP 


— 


1 


- 


- 


MHz 


Clock pulse width 


tWICP) 


— 


125 


- 


- 


ns 


Data set-up time IOi 0O 64 )-*CP 


t setup 


— 


100 


- 


- 


ns 


Data hold time IO! (I0 64 )->CP 


thold 


— 


100 


- 


- 


ns 


Clock pulse Rising/Falling time 


l r(CP) 
tflCP) 


— 


- 


- 


50 


ns 



tf(CP) 



t r (CP) 



t w (CP) 



CP 



I0 1 (I0 64 ) 



I0 64 (I0!) 



8V DD 
2V D D ;-0.2V DD 




^r 0.8V | 



■8V DD 
■2V DD 



y~ 
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PIN DESCRIPTION 



• I0 1 ,I0 64 ,SHL 

10 1 and I0 6 4 are 64-bit bidirectional shift register 
input/output pins. The shifting direction is selected 



by the H/L condition of SHL pin. Refer to the table 
below. 



SEL 


Shifting 
direction 


ICVI064 


Input/output 


Pin description 


L 


O, ^0 64 


10, 


Input 


The scanning data from the LCD controller LSI 
is input from 10, synchronized with the clock 
pulse. *1 


I0 64 


Output 


Shift register contents output pin. The data 
which was input from I0,is output from I064 
with 64 bits' delay, synchronized with the 
clock pulse. Refer to the application circuit. 


H 


064^0! 


I0 64 


Input 


The scanning data from the LCD controller LSI 
is input from l064synchronized with the clock 
pulse. *1 


10, 


Output 


Shift register contents output pin. The data 
which was input from 1 0^4 is output from 10, 
with 64 bits' delay, synchronized with the 
clock pulse. Refer to the application circuit. 







*1 The combination of the scanning data.lO, or I0 6 4,and theLCD driving output, O, — 054, is shown in the table 
below. 



IOi. I0 64 


LCD driving output 


H 


Selected level (Vj, V EE ) 


L 


Non-selected level (V2, V s ) 



• CP 

Clock pulse input pin for 64-bit bidirectional shift 
register. The data is shifted to 64-bit level shifter at 
the falling edge of the clock pulse. 

• DF 

Alternate signal input pin for LCD driving. 
Normal frame inversion signal is input. 

• v DD# v ss 

Supply voltage pins. Vpo should be 4.5 ~ 5.5V. 
Vss is a ground pin. (Vss = OV) 

• v lf v 2 .v s ,v EE 

Bias supply voltage pins to drive the LCD. Bias 
voltage divided by the resistance is usually used 
as supply voltage source. 

The below figure shows the case when bias voltage 
is divided by the resistance. Vj is not necessarily 
connected to Vqd- 



r\\- 



Hh 



-777- 



vdd 



— v 3 



7R 

H l \ - v 4 



vdd 



MSM 
5278GS 



VEE 



VSS 



T 



■11 - -13V V 1( V EE Selected level 

V2, V5 Non-selected level 

1/11 Bias, 1/100 Duty 
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The figure below shows the case when bias voltage 
is supplied by the Op-Amps. By using Op-Amps, 
the bias voltage becomes low impedance and the 
power consumption of MSM5278 becomes low. 







Z R 

R 



7R 



4VDD 



{> 



VR 



-11 - -13V 



> — 
fc — 



V, 



VDD 



MSM5278GS 



V E E 



V S S 



<T 



Op-Amp voltage follower 
1/11 Bias, 1/100 duty 



T 



Oi ~o 64 

Display data output pins which correspond to 
64-bit shift register contents. One of Vj, V2, V5 
and VgE is selected as a display driving voltage 



source according to the combination of the latched 
data level and DF signal. (Refer to the truth table 
below.) 



DF 


Latched data level 


Display data output level (Oi ~Os4) 


L 


L 


v 2 


L 


H 


VEE 


H 


L 


Vs 


H 


H 


Vi 



Truth table 
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TIMING CHART 

1/100 duty, 1/11 bias 



Inside 

the 

I.C. 



—Hi 



TL 



n 



100 V 2 3 100 1 2 3 100 1 2 3 4 

juuUi— .._fuui_n n_n_n_n_n_ 



V DD (V,I- 



L 



V D D 



IOi 

CP Vj 

0, 

0, 




Va - V D D -1/11 V L CD 
Vb= Vdd-2' 11 v LCD 
Vc = V DD - 9/11VLCD 
Vd= V DD 10/11V L CD 
Ve = Vqd- VlcD, 

V LCD: LCD driving voltage 
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B 



V DD +5V 

v S s ov 



FRAME 
LOAD 
DF 



CP 
D„ -D,(UP> 
D„~D 3 <DOWN) 



Vd . d V, 

**-.'■ 

R V, 



R ;■ V 3 






C SK 



•4 



_E 



LOAD 
ECLK 
EL 
DF 



D„-D, <.i~V EE 
VSS 

MSM5279 Sti/p, 
Shifting - yu 

direction 



ER 
0,„ 



Enable 
direction 



l-LOAff "- '^^ 

ECLK SS 

SHL 

EL MSM5279 E r D 
DF O w 0,„ 



.4 



CP D„-Dj V, -Vee 
LOAD V$S 

ECLK SHL 

VDD 
EL MSM5279 ER 
DF 0[ ^ q, 



VDO 

vss. 
shll 



SEG81 SEG160 
640x100 1/1 00 Duty 
LCD PANEL (640 x 200) 



direction y 
ECLK MSM5279 ^DD 



Enable 
direction 



h -I 



0,o ^ O, 

DF MSM5279 EL 

ER VDD 

ECLK SHL 

LOAD VSS I 

CP Dq-D; V. ~VEE 



• -4 



JL 



F o,„_ o, 

MSM5279 EL 

VDC 
ECLK SHLT 



ER 



LOA! 
CP 



fb„~D, V,~V 



VSS 
EE 



T' 



> 

o 

> 



o 



33 


O 


O 


n 


C 


D 


H 


X 



MSM5279GS 



DOT MATRIX LCD 80 DOT SEGMENT DRIVER 



GENERAL 

The OKI MSM5279GS is a dot matrix LCD's segment driver LSI which is fabricated by CMOS low power metal gate 
technology. This LSI consists of 80-bit bidirectional shift register, 80-bit latch, 80-bit level shifter and 80-bit 4-level 
driver. 




It receives the display driving data, which consists of 4-bit parallel, from the LCD controller LSI, then output the 
LCD driving waveform to the LCD'. 

The MSM5279GS has the power down function which enables the MSM5279GS's power consumption low. 

The MSM5279GS can drive a variety of LCD panel because the bias voltage, which determines the LCD driving 
voltage, can be optionally supplied from the external source. 



FEATURES 



• Supply voltage: 4.5 ~ 5.5V 

• LCD driving voltage: 8 ~ 20V 

• Applicable LCD duty: 1/8 ~ 1/128 

• Bias voltage can be supplied externally 

• Power down function 



• 4-bit parallel data processing 

• Can be interfaced with the MSM6255GS, 
MSM6265GS, LCD controller LSI 

• 100 pin plastic flat package 



PIN CONFIGURATION 

(Top View) 





OOOOOOOOOOOOO OOOOOOOOOOOOOOOOO 






ER [ft 


rafflRFl^^R^PlPll^RRR^Fll^RRnFlfflFlRPl 






fool SI , 


NC fJF 


® 


1)9] °49 


VEE [33" 


"98~[ 4K 


V4 [34" 


97~1 47 


v. fJI 




96 1 4h 


V, [3fT 




95 | 0,s 


NC [37- 




HI 14 


DF rj£ 




93 1 0,., 


NC [W 




m 42 


Vdd I*oT 




ID o«, 


SHL {TT 




90] 0,o 


VSS [42~ 




W\ 0,9 


D.l [43- 




88 1 J8 


D; [44" 




87 1 0„ 


D, [45 




iil 0, h 


Do GL" 




10 J5 


CP QT 
ECLK [ST 


O 


84 1 0., 4 
83~1 0. u 


LOAD ["49" 


[H] o., 2 


EL [JST 




ID CM 


i«[«y^ h 






0000 0000 00 000 00000000 00 
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BLOCK DIAGRAM 



o, o 2 
-o o 



O79 Ob 



Vi O- 

I 

v., rv 



V4 o 



? ? 



80-bit 4-Level Driver 



DF O - 



80-bit Level Shifter 



Zl 



LOADO ""CJ 80 bit Latch (Edge trigger by D-F/F) 

SL I 



D| O *■ 

D 2 O ■" 



D.i O •■ 




4-bit x 20 Bidirectional Shift Register 



-TLTL cp o — *c 

EL O— -* 
ECLK O — te<3 



P.D" 



SHIFT CP 



*P.D; Power Down 



V E E 



Vdd 

\ 

v S s 



-O SHL 



-*-0 v D D 

O v ss 
I 



X 



-•-0 ER 



ABSOLUTE MAXIMUM RATINGS 



Parameter 


Symbol 


Condition 


Limits 


Unit 


Supply voltage (1) 


v D d 


T a = 25°C 


-0.3 ~ 6 


V 


Supply voltage (2) 


vdd-v E e*i 


T a = 25°C 


0~22 


V 


Input voltage 


V| 


T a = 25° C 


-0.3~V DD + 0.3 


V 


Storage temperature 


T stg 


— 


-55~+150 


6 c 



l 1 Vj > V 3 > V 4 > Vee.V, <v DD 



90 



DOT MATRIX LCD DRIVER • MSM5279GS ■ 



OPERATING RANGE 



Parameter 


Symbol 


Condition 


Limits 


Unit 


Supply voltage (1) 


V D D 


— 


4.5 ~ 5.5 


V 


Supply voltage (2) 


Vdd-Vee* 1 


— 


8~20 


V 


Operating temperature 


Top 


— 


-20~+85 


u c 



'1 V, > V 3 > V 4 > V EE , Vj < v DD 



DC CHARACTERISTICS 

(V D D = 5V±10%,Ta = -20~+85°C) 



Parameter 


Symbol 


Condition 


MIN 


TYP 


MAX 


Unit 


"H" Input voltage 


Vih* 1 


— 


0.8V DD 


- 


- 


V 


"L" Input voltage 


V|L #1 


— 


- 


— 


0.2V DD 


V 


"H" Input current 


llH* 1 


V IH = Vqd 


- 


- 


1 


/iA 


"L" Input current 


"IL* 1 


V| L = OV 


- 


- 


-1 


MA 


"H" Output voltage 


VOH* 2 


IO = -0.2mA 


Vdd- 

0.4 


- 


- 


V 


"L" Output voltage 


v 0L #2 


lO = 0.2mA 


- 


- 


0.4 


V 


ON resistance 


Ron* 4 


VDD-V E E=18V 
|V N -V |= 0.25V 


- 


2 


4 


k£2 


Stand-by current consumption 


i dd sby 


CP= 1 MHz 

VDD- V£E = 18V,Noload*S 


- 


- 


200 


MA 


Current consumption (1) 


'DDl 


CP= 1 MHz 

V DD - V EE = 18v - No load* 6 


- 


- 


4 


mA 


Current consumption (2) 


iv 


CP= 1 MHz 

V DD - V EE = 1 8v < No load* 7 


- 


- 


±100 


JLtA 


Input capacitance 


C| 


f = 1 MHz 


- 


5 


- 


PF 



*1 Applicable to LOAD, CP, D ~D 3 , ECLK, EL, ER, SHL, DF terminals. 
*2 Applicable to EL, ER terminals. 

*3 VN = V DD ~V EE V 3 = ^-(V DD -V EE ), V 2 = ^-(V DD -V EE ), V DD = V!. 

*4 Applicable to Oj ~O 80 terminals. 

*5 Display data 1010 — DF = 40Hz, Current from Vqq to V$s when the display data is not processing. 
.*6 Display data 1010 — DF = 40Hz, Current from Vqd t0 Vss when the display data is processing. 
*7 Display data 1010 - DF = 40Hz, Current on V lf V 3 , V 4 and Vee terminals. 
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SWITCHING CHARACTERISTICS 

<V DD = 5V±10%, T a =-20~+85°CCL= 15pF) 



Parameter 


Symbol 


Conditions 


MIN 


TYP 


MAX 


Unit 


"H", "L" propagation delay time 


tPLH, 
tpHL 


— 


- 


- 


250 


ns 


MAX. clock frequency 


f CP 


DUTY = 50% 


3 


- 


- 


MHz 


CP ELCK pulse width 


tw 


— 


125 


- 


- 


ns 


Load pulse width 


tW(L) 


— 


125 


- 


- 


ns 


Data set-up time 


tsetup 


— 


100 


- 




ns 


CP"* LOAD time 


tCL 


— 


250 


- 


- 


ns 


LOAD -+CP time 


tLC 


— 





- 


- 


ns 


Data hold time CP -* D ~ D 3 , ECLK ->■ LOAD 


thold 


— 


100 


- 


- 


ns 


Clock pulse Rising/Falling time 


tr 
tf 


— 


- 


- 


50 


ns 


Load pulse Rising/Falling time 


ML) 
tf(L) 


— 


- 


- 


1 


fls 


CP^-ECLK time 


tCE 


.— 





- 


- 


ns 


ECLK ~>CP time 


*EC 


— 


150 


- 


- 


ns 



CP 



Do ~ D 3 



ECLK 



t W 



-C 



0.8V DD 0.8V DD 

tsetup 



t w 



\* 



2V D D 



V^ol OiPr/" 

A v DD v DD \ 



0.2 
V D D 



1 



t W 



thold 



tCL 



-0.8V DD 
0.2V DD 



l r'L) l setup 



LOAD, ER(EL) 
(Input) 



tCE 



Q.8Vnn V. . *ec 
tf Vo^nn 



7 -0-8V DD 
T °- 2v DD 



thold 



tW ' L) ^l\7 






tf 



vf0.8V DD 
0.2V DD 



0.8V DD \ 



t setup 



^ 



:0.2V DD 



\l-QS, 0.8 ^'J~ 

/S _vdd v dd^ \ 



thold 



3.2 0.2 

V DD v DD 



tf(L) 



tLC 



>.2V DD 



tPLH 



tPHL 



EL(ER) 
(Output) 



V"0.8V DD 
/ V02VDD 
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POWER DOWN FUNCTION 

When more than two MSM5279GSs are being connected in series, cascade connection, power down function of 
MSM5279GS can be utilized using the ENABLE F/F (flip flop circuit) in individual MSM5279GSs. (Regarding 
the internal circuit configuration of MSM5279GS, refer to the figure below.) The display data is processed only in 
the MSM5279GS, the ENABLE F/F of which is being activated by setting its ER and EL at high level, while the 
display data is not processed in the MSM5279GS, the ENABLE F/F of which is not being activated and the low 
power consumption condition (Iqd SBY) is being held. The activated condition of this ENABLE F/F is being shifted 
to next MSM5279GS one after another so that the ENABLE F/F of only one MSM5279GS out of the cascade 
connected MSM5279GSs should be being activated. 




■ l HS^tHt 

eclk6 — cOfj-- L_J E F/F1 

SHLO 4— Internal circuit 

configuration of MSM5; 



4-bit x 20 
SHIFT CP 



1 



LOAD 
(1st MSIVI5279GS'sEL) J [ 



MSM5279GS 



2nd 
MSM5279GS 




SHL = "H" (EL = Input ER = Output) 

First MSM5279GS's ER should be 
connected to second MSM5279GS's EL 



Timing chart when MSM5279GS's are connected in series (cascade connection) 
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PIN DESCRIPTION 

• ER.EL 




Pin 


Input/Output 


SHL 


Description 


ER 


Input 


L 


Input pin to ENABLE F/F of MSM5279GS. 


EL 


Output 


Output pin of ENABLE F/F. EL is connected to next MSM5279GS's ER 
when MSM5279GSs are connected in series (cascade connection). 


EL 


Input 


H 


Input pin to ENABLE F/F of MSM5279GS. 


ER 


Output 


Output pin of ENABLE F/F. ER is connected to next MSM5279GS's EL 
when MSM5279GSs are connected in series (cascade connection). 



• ELCK 

Clock pulse input pin for ENABLE F/F. The active 
condition of ENABLE F/F is shifted to next 
MSM5279GS's ENABLE F/F at the falling edge 
of the clock pulse. ELCK is required every 20 
CP. (Clock Pulse). 

• CP 

Clock pulse input pin for the 4-bit parallel shift 
register. The data is shifted to 80-bit latch at the 



falling edge of the clock pulse. The clock pulse, 
which was input when the ENABLE F/F is not 
active condition, is invalid. 

• SHL 

ER and EL can be used as either input pin or output 
pin according to the H/L condition of SHL. The 
shifting direction of each data, Dq ~D3, the Input/ 
Output condition of ER and EL and the H/L 
condition of SHL are described in the table below. 



SHL 


ER 


EL 


Shifting direction 








D "> 0, "> 5 ► 77 


L 


Input 


Output 


D, -> 2 -> 6 ► 78 

D 2 -»■ 3 -* 7 ► 79 

D 3 -> 4 -> O s > 80 








Do -" 80 -»• 76 ► 4 


H 


Output 


Input 


Di ~* 79 -*■ 75 ► 3 

D2 ~* o 78 -*■ o 74 — ► 2 

D 3 "* 77 -> 73 ► Oi 



t 

end data 



start data 



• D ,Di f D 2 ,D 3 

Data input pins for 4-bit parallel shift register and 
it is input synchronized with the clock pulse. The 



combination of Do ~ D3 level, DF signal, display 
data output level and the display on the LCD panel 
is described on the table below. 



D ~D 3 


DF 


Display data output level 


Display on the LCD 


L 


L 


V3 


OFF 


H 


L 


Vi 


ON 


L 


H 


V 4 


OFF 


H 


H 


V E E 


ON 



• LOAD 

The signal for latching the shift register contents 
is input from this pin. When LOAD pin is set at 
"H" level, the shift register contents are transferred 
to 80-bit latch at the falling edge of the LOAD pulse. 



When more than two MSM5279GSs are connected 
in series, cascade connection, the first MSM5279GS's 
EL terminal (when SHL = "H") or ER terminal 
(when SHL = "L") should be connected with first 
MSM5279GS's LOAD terminal. 
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• DF 



Alternate signal input pin for LCD driving. Frame 
inversion signal is input to this terminal. 

V DD. V SS 

Supply voltage pins. Vqq should be 4.5 ~ 5.5V. 

VSS ' s a 9 rour, d P' n (^ss = OV) 



VlV3.V4.Vee 

Bias supply voltage pin to drive the LCD. Bias 
voltage divided by the resistance is usually used 
as supply voltage source. The figure below shows 
the case when bias voltage, which determines the 
LCD driving voltage, is supplied from the external 
source. Vj is not necessarily connected with Vrjp. 













V, Vee - Selecting level 
V3, V4 — Non-selecting level 

1/11 Bias, 1/100 Duty 




VDD 










I 




VDD 

v, 

MSM 
5279GS 

v 3 

V 4 

vee 
vss 


1 

1 

I 
T, 


1 
1 


R £ 




1 1 


R> 


1 1 

H 

-1 
, i 


7R > 


R> 




R£ 






i 

7 


-11 ~-13V 








777 



The figure below shows the case when the bias 
voltage is supplied by using Ope-Amps, which 
enables the bias source low impedance and low 
power consumption. 




Vl V DD 
MSM 
5279GS 

V 3 
V 4 



vee 
vss 



-11 ~-13V 



X 



Ope-Amp voltage follower 



1/11 Bias, 1/100 Duty 



Oi ~O 80 

Display data output pin which corresponds to the 
respective latch contents. One of Vi, V3, V4 
and Vgg is selected as a display driving voltage 
source according to the combination of the latched 
data level and DF signal. (Refer to the truth table 
on the right). 



DF 


Latched data 


Display data output level 


L 


L 


V3 


L 


H 


Vt 


H 


L 


v 4 


H 


H 


v E e 



Truth table 
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TIME CHART 

1/100 duty, 1/11 Bias 



[— 100-J— 1 «-j»2 — —J— 100 — f- 1 -f-2- <-}- 100-j* 1 +2 

n n 



LATCH 
DATA 




xuoc nx 



LATCH DATA 



LATCH DATA 
(0,1 



VddIViI 




KlOO-4- 1 -4* 2 "- -t*100*t~ 1 —4*" 2 1*100— f- 1 ■*+*" 2 

_n n n n_n__n_ 

Jh Lk t | H |_L_ 



L 






H 


L 
































1 




1 








1 




1 




1 








1 



Va*V DD -1/11 V LC D 
Vb-V DD -2/11 V L CD 
VLCD 



Vc=V DD -9/11 V L CD 
Vd=V DD -10/11 V LC D 
Ve=VDD- v LCD 



I 1 I 



18 19 20 



~\ f"l 



First MSM5279GS's 
ER input 



(MSM5279GS's load signal) 

ECLK 

First MSM5279GS's EL output 

Next MSM5279GS's ER input 

Next MSM527 9GS's 

EL output 



_n_ 




l I l l 



J~L 



Interface with MSM6255GS 
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> 



V D D+5V. 
V SS ov 



FRAME 
LOAD 



CP 



D ~D 3 (UP) 
D ~D 3 (DOWN) 



VDD %/ 
„ ' ' 
"r I V 2 



fRi_V a 
j,^ V E E J 



W '064 
_,- VDD 



=E 



DF 
V.~VFF 



CP I0 64 

"ESHL '— )(-* 



£ 



V.~VEE 



CP 

VDD 
VSS 
SHL 

DF ., 
V.?-VEE 



MSM5278 



fToTJPD^DTvrvii 

FPI K ^S ' 

cl '^MSM5279 SHL 

£ L Shifting ^DD 

DP direction ER 



; 

Enable 
directior 



loa6 PDo ^ v '^ee 

ECLK V SS 

SHL 

EL MSM5279 V ^ 

_Pl— — =o 8D 



■fA -f4 

LOA^S °°^ V '7,EE 

VSS 

ECLK SHL 

EL MSM5279 DD 

O,- O, 



ER 



SEG81 
640 x 100 



SEG160 
1/100 Duty 



LCD PANEL (640 x 200) 



"' Shifting 

tH direction tL 

ECLK MSM5279 ^p 

LOAD V SS 

U ^D -~D 3 V|-V E E 



Enable 
jection 



dire 



D?fc 



MSM5279 p, 
ER f. 

ECLK S V h1 D 

v S s 



load„ _ 

CP Oq^D 



II 



B0_ 

MSM5279 



DF 

ER EL 

VDD 

LOAD V S S 

D n -Pi V^-VFE 



- 4 



JT 



o 
> 



O 

3D 
O 

c 



B 
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DOT 

MATRIX 

LCD 

CONTROLLER 








^JICI semiconductor 

MSM6222B-01GS 

DOT MATRIX LCD CONTROLLER WITH 16 DOT COMMON DRIVER AND 40 
DOT SEGMENT DRIVER 




GENERAL DESCRIPTION 

The OKI MSM6222B-01 GS is a dot matrix LCD controller which is fabricated by low power CMOS silicon gate tech- 
nology. In combination with 4-bit/8-bit microcontroller, character display on the dot matrix character type LCD can 
be effected. This LSI consists of 16 dot COMMON driver, 40 dot SEGMENT driver, DISPLAY RAM, character 
generator RAM, character generator ROM and control circuit. 
Max. 80 characters' display can be controlled by MSM6222B-01GS by using together with the MSM5259GS. 

The OKI MSM6222B-01GS has the same performance as HD44780. There is, however, slight differences between 
these two devices as described in the table on page 101. 

MSM6222B has ROM area for character code that can be programmed by custom mask. -01 GS is the standard version 
with 160 characters, with small letter font 5 X 7, and 32 characters, with capital letter font 5 X 10, in this ROM area. 



FEATURES 



• Easy interface with an 8-bit or 4-bit microcontroller. 

• Dot matrix LCD controller/driver for small letter 
font (6X7 dots) or capital letter font (5 X 10 dots). 

• Automatic power ON reset. 

• COMMON signal drivers (16) and SEGMENT signal 
drivers (40). 

• Control up to 80 characters when used in combina- 
tion with MSM5259GS. 

• Character generator ROM for 160 characters with 
small letter font (5X7 dots) and 32 characters 
with capital letter font (5 X 10 dots). 



Character patterns can be programmable by CG 

RAM. (Small letter font: 8 kinds, 5X8 dots, Capital 

letter font: 4 kinds, 5X11 dots). 

Oscillation circuit for external register or ceramic 

resonator. 

1/8 duty (1 line; 5X7 dots + cursor), 1/11 duty 

(1 line; 5 X 10 dots + cursor), or 1/16 duty (2 lines; 

5X7 dots + cursor), selectable. 

Clear display even in case of 1/5 bias, 3.0V LCD 

driving voltage. 
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PIN CONFIGURATION 

(Top View) 




o u o a 



coooou cocooo ooooo 







Item 


HD44780 


MSM6222B-01GS 


LCD driving voltage 
1/4 bias 
1/5 bias 


3.0-11.0 (V) 
4.6- 11.0(V) 


3.0 - 8.0 (V) 
3.0-8.0 (V) 


Bus interface speed 
with CPU 


1 MHz (1000 ns) 


1.5 MHz (667 ns) 

Signal rising/falling time is quite 
fast. So, the conduction between 
lines of the PCB and the cable 
assignment are very important. 


The increment and 
decrement of the 
address counter in 
writing/reading the 
data to /from the 
CGRAM/DDRAM. 


The address counter is incre- 
mented or decremented 6 /i sec 
(when / osc = 250 KHZ) after 
the busy condition is released. 
(Period of busy condition is 
40 /xs) 

So, the data cannot be written 
into/read out from the RAM 
for 6 jusec after the busy 
condition was over. 


The address counter is incre- 
mented or decremented during 
the busy condition. 
So, data can be written into/ 
read out from the RAM immedi- 
ately after the busy condition 
was over. 
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ABSOLUTE MAXIMUM RATING 



Parameter 


Symbol 


Condition 


Value 


Unit 


Applicable 
terminal 


Supply voltage 


VDD 


T a = 25°C 


-0.3 ~+7.0 


V 


VDD -GND 


Supply voltage for 
LCD displaying 


Vi,V 2 ,V 3 

v 4 ,v 5 


T a = 25°C 


V DD - 9.0 ~ 
Vqd + 0.3 


V 


V1.V2.V3 

v 4 .v s 


Input voltage 


Yin 


T a = 25°C 


-0.3~V DD + 0.3 


V 


R/W, RS, E, 

DB ~DB 7 

0SC1 


Permissible loss 


Pd 


— 


500 


mW 


— 


Storage temperature 


T stg 


— 


-55~+ 125 


°C 


— 


Operating temperature 


^opr 


— 


-20~+75 


°C 


— 



a 



OPERATING RANGE 



Parameter 


Symbol 


Condition 


Value 


Unit 


Applicable 
terminal 


Supply voltage 


V D D 


-. 


4.5~5.5 


V 


v DD 


LCD driving voltage 


V D D-Vs (3) 

(Vlcd) 


1/4 bias (1% 


3.0 ~ 8.0 


V 


VDD.Vs 


1/5 bias (2) 


3.0 ~ 8.0 


V 


Operating temperature 


T opr 


- 


-20~+75 


°C 


- 



(1 ) This voltage should be applied to Vdd — V s . 
Voltage applicable to Vi, V2, V3 and V4 are as follows. 

(2) V! =V DD -1/4(V DD -V S ) 

V 2 =V 3 = V DD -1/2(V DD -V S ) 
V4 = V D D-3/4(V DD -V s ) 

(3) V! =V DD -1/5(V DD -V S ) 
V 2 =V DD -2/5(V DD -V s ) 
V3 =V DD -3/5(V D D-V s ) 
V4 = V DD -4/5(V D D-V s ) 
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DC CHARACTERISTICS 

(V DD = 4.5 ~ 5.5V, T a = -20~+75°C) 



Parameter 


Symbol 


Condition 


MIN 


TYP 


MAX 


Unit 


Applicable terminal 


"H" input 
voltage 


V|H1 


- 


2.2 


- 


VDD 


V 


R/W, RS, E, 
DB ~Db 7 


"L" input 
voltage 


V|L1 


- 


-0.3 


- 


0.6 


V 


"H" input 
voltage 


V|H2 


- 


V DD- 1.0 


- 


V D D 


V 


OSC1 


"L" input 
voltage 


V|L2 


- 


-0.3 


- 


1.0 


V 


"H" output 
voltage 


v OH1 


Irj = -0.205mA 


2.4 


- 




V 


DB ~DB 7 


"L" output 
voltage 


VOL1 


lO = 0.4mA 


- 


- 


0.4 


V 


"H" output 
voltage 


v OH2 


Iq = -40/iA 


0.9V DD 


- 




V 


DO.CP, L, 
DC, OSC2 


"L" output 
voltage 


v OL2 


IO = 40JUA 


- 


- 


0.1V DD 


V 


COM voltage 
drop 


v c 


IO = ± 50/iA 
Note 1 


- 


- 


2.9 


V 


COM! ~COM 16 


SEG voltage 
drop 


v S 


IO = ±50/iA 
Note 1 


- 


- 


3.8 


V 


SEGj ~SEG4o 


Input leak 
current 


'IL 


V| N = OV 


- 


- 


-1 


JUA 


E 


V|N = V DD 


- 


- 


1 


JUA 


"L" input 
current 


'IL 


V DD = 5.0V 
V| N = OV 


-50 


-125 


-250 


MA 


R/W, RS 


-30 


-92.5 


-185 


jUA 


DB ~DB 7 


"H" input 
current 


l|H 


V IN = V DD 


- 


- 


2 


MA 
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Parameter 


Symbol 


Condition 


MIN 


TYP 


MAX 


Unit 


Applicable terminal 


Current 

consumption 

(1) 


'DDj 


V DD = 5.0V 
E = L level 
registor oscillator 
= 270KHz 
R/W, RS, and 
DBq to DB7 

are open. 
Output terminals 
are all no load. 
See Note 2. 


- 


0.35 


0.6 


mA 


V D D 


Current 

consumption 

(2) 


'DD2 


Vqd = 5V, cera- 
mic oscillator. 
f SC = 250 KHz. 
E is in "L" level. 
R/W, RS, and 
DB to DB 7 are 
open. Output 
terminals are all 
no load. 
See Note 2. 


- 


0.55 


0.8 


mA 


vdd 


Rf clock 

oscillation 

frequency 


f OSC 


Rf = 91 Kft± 2% 
Note 3 


200 


300 


380 


KHz 


OSC1 
OSC2 


Clock input 
frequency 


f IN 


OSC 2 is open. 
Input from OSC1 


150 


250 


380 


KHz 


OSC1 


Input clock 
duty 


f Duty 


Nate 4 


45 


50 


55 


% 


OSC1 


Input clock 
rise time 


l fr 


Note 5 


- 


- 


0.2 


/ZS 


OSC1 


Input clock 
fall time 


tff 


Note 5 


- 


. - 


0.2 


JUS 


OSC1 


Ceramic filter 

oscillation 

frequency 


f OSC 


Rf = 1 MJ2, 

Ci =c 2 

= 680PF, 
Rd = 3.3 Kft, 
and ceramic 
filter CS8250A. 
See Note 6. 


245 


250 


255 


KHz 


OSC1 
OSC2 


LCD driving 
bias input 
voltage 


V LCD 


Refer to the 
interface between 
LpD and 
MSM5839GS. 


4.0 




8.0 


V 


v DD -v s 

potential 



E 



(Note 1) Applied to the voltage drop (Vq) occuring from terminals Vdd, Vl» V4, and V5 to each COMMON 
terminal (COM1 to COM16) when 50 JUA is flown in or out to and from all COM and SEG terminals, 
and also to voltage drop (Vs) occurring from terminals Vdd. ^2. V3. ar, d V5 t0 eacn SEG terminal 
(SEG1 toSEG40). 

When output level is at Vdd. Vi, or V2 level, 50 /jA is flown out, while 50 jiA is flown in when the 
output level is at V3, V4 or Vs level. 

This occurs when 5V or — 5V is input to Vdd. ^1 . ar, d ^3 or t0 ^2. V4, and Vs, respectively. 

(Note 2) Applied to the current value flown in terminal Vdd when power is input as follows: 

Vdd =5V, GND = 0V, V x = 3.4V, V 2 = 1.8V, V 3 = 0.2V, V 4 = -1.4V, and V 2 =-3V. 
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(Note 3) 



OSC1 



3* 



Rf = 91 KS2± 2% 



Minimum wiring is recommended between OSC 1 and Rf and 
between OSC 2 and Rf. 



(Note 4) 



v DD/2 



f IN 
waveform 



<HW 



v DD/2 



'LW 



v DD/2 



f Duty = 'HW/'tHW + *LW> * 100 (%) 



(Note 5) 



(Note 6) 



OSC 1 



OSC 2 



J R f 



T 



-AA/V-i \[ 



R d C2 



.Ceramic filter 



■Applied to pulse input 
from OSC 1. 




Applied to pulse 
input from OSC 1. 



Ceramic filter 

Rf 

C1 =C2 

Rd 



777 



CSB250D (MURATASEISAKUSHO Works) 
1M£2 ± 10% 
680pF ± 10% 
3.3KJ2 ± 5% 
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(Note) Input the voltage listed in the table below to Vj — V5 : 



^^IM (LCD line 
^^^number) 
Terminal ~- — ^_^__ 


1-line mode 


2-line mode 


Vi 


VLCD 

Vdd- 4 " 


.. VLCD 

vdd- 5 


v 2 


.. VLCD 

v dd- 2 


2VLCD 

vdd- 5 . 


v 3 


w VLCD 

v dd 2 


3VLCD 

vdd- 5 


v 4 


3VLCD 

vdd-- 4 


4VLCD 

vdd- 5 


V S 


V DD~ V LCD 


Vdd- v lcd 



V|_cd is tne LCD driving voltage. (For "N (LCD line number), refer to the initial set of the instruction code.) 



INPUT/OUTPUT CIRCUIT 



vdd 




Applied to terminal E. 



vdd 



vdd 




vdd 



h^ 




, _ CONTROL 



<E 



-— DATA 



v dd v dd 




Applied to terminals R/W 
and RS. 




Applied to DO, CP, L, 
and DF. 
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PIN DESCRIPTION 







Terminal Name 


Function 


R/W 


Read/write selection input terminal. 
"H": Read, and "L": Write 


RS 


Register selection input terminal. 

"H": Data register, and "L": Instruction register 


E 


Input terminal for data input/output between CPU and MSM6222B-01GS and for 
instruction register activation. 


DB ~DB 7 


Input/output terminal for data send/receive between CPU and MSM6222B-01GS 


OSC1,OSC2 


Clock oscillating terminal required for internal operation upon receipt of the LCD drive 
signal and CPU instruction. 


COM t ~COMi 6 


LCD COMMON signal output terminal. 


SEG1 ~SEG 40 


LCD SEGMENT signal output terminal. 


DO 


Output terminal to be connected to MSM5259GS to expend the number of 
characters to be displayed. 


CP 


Clock output terminal used when DO terminal data output shifts the inside of 
MSM5259GS. 


L 


Clock output terminal for the serially transfered data to be latched to MSM5259GS. 


DF 


The alternating signal (DF, display frequency) output pin. 


V D D 


Power supply pin. 


GND 


Ground pin. 


Vi~V s 


Bias voltage input pin to drive the LCD. 
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FUNCTIONAL DESCRIPTION 



1. Instruction Register 
Data Register (DR) 



R) and 



These two registers are selected by the register 

selector (RS) terminal. 

The DR is selected when the "H" level is input and 

IR when the "L" level is input. 

The IR is used to store the address code and 

instruction code of the display data RAM (DD 

RAM) or character generator RM (CG RAM). 

The IR can be written into, but not be read out by 

the microcontroller (or CPU). 

The DR is used to write into/read out the data to/ 

from the DD RAM or CGRAM. 

The data written to DR by the CPU is automatically 

written to the DD RAM or CG RAM as an internal 

operation. 



When an address code is written to IR, the data (of 

the specified address) is automatically transferred 

from the DD RAM or CG RAM to the DR. By 

having the CPU subsequently read the DR (from 

the DR data), it is possible to verify DD RAM or 

CG RAM data. 

After the writing of DR by the CPU, the DD RAM 

or CG RAM of the next address is selected to be 

ready for the next CPU writing. 

Likewise, after the reading out of DR by the CPU, 

DD RAM or CG RAM data is read out by the DR 

to be ready for the next CPU reading. 

Write/read to and from both registers is carried out 

by the READ/WRITE (R/W) terminal. 



a 



Table 1 Register and R/W terminals function table 



R/W 


RS 


Function 


L 


L 


IR write 


H 


L 


Read of busy flag (BF) and address counter (ADC) 


L 


H 


DR write 


H 


H 


DR read 



2. Busy Flag (BF) 



When the busy flgag output is at "H", it indicates 
that the MSM6222B-01GS is engaged in internal 
operation. 

When the busy flag is at "H" level, any new instruc- 
tion is ignored. 

When R/W = "H" and RS = "L", the busy flag is 
output from DB7. 

New instruction should be input when BF is "L" 
level. 

When the busy flag is set to "H", the output code 
of the address counter (ADC) cannot be fixed. 



3. Address Counter (ADC) 

The address counter (ADC) allocates the address 
for the DD RAM and CG RAM write/read and also 
for the cursor display. 

When the instruction code for a DD RAM address 
or CG RAM address setting is input to IR, after 



deciding whether it is DD RAM or CG RAM, the 
address code is transferred from IR to ADC. After 
writing (reading) the display data to (from) the 
DD RAM or CG RAM, the ADC increments (decre- 
ments) by 1 as its internal operation. 
The data of the ADC is output to DBO - DB6 under 
the conditions that R/W = "H", RS = L, and BF = 
"L". 

4. Timing Generator Circuit 

This circuit is used to generate timing signals to 
activate internal operations upon receipt of CPU 
instruction and also from such internal circuits as 
the DD RAM, CG RAM, and CG ROM. 
It is so designed that the internal operation caused 
by accessing from the CPU will not interfere with 
the internal operation caused by LCD display. 
Consequently, when data is written from the CPU 
to DD RAM no ill effect, e.g., flickering occurs in 
other than the display area where the data is written. 
In addition, the circuit generates the transfer signal 
to MSM5259GS for display character expansion. 
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5. Display Data RAM (DD RAM) 

This RAM is used to store display data of 8-bit 
character codes (see Table 2). 

DD RAM address corresponds to the display posi- 
tion of the LCD. The coordination between the two 
is described in the following. 



DD RAM address (set to ADC) is expressed in hexadecimal notation as shown below: 
DB 6 ^~~ " — ~^" DB 



ADC 



(Example) 
When DD RAM 
address is 2A 



MSB 












LSB 


. 


Hexadecimal notation 


Hexadecimal notation 


L 


H 


L 


H 


L 


H 


L 


. 



(1 ) Coordination between address and display position in the 1-line display mode 



First 



MSB 



digit 


2 


3 


4 


5 




79 


80 * 




00 


01 


02 


03 


04 


^— ^ 


4E 


4F< 







T 

LSB 



Display position 

DD RAM address (hex.) 



• When the MSM6222B-01GS is used alone, 8 characters max. can be displayed from the first digit to the eighth 
digit. 



First 
digit 


2 


3 


4 


5 


6 


7 


8 


00 


01 


02 


03 


04 


05 


06 


07 



When the display is shifted by instruction, the coordination between the LCD display position and the DD RAM 
address changes as shown below: 



(Display 
shifted 
to right) 

(Display 
shifted 
to left) 



First 
digit 



4F 


00 


01 


02 


03 


04 


05 


06 


First 
digit 


2 


3 


4 


5 


6 


7 


8 


01 


02 


03 


04 


05 


06 


07 


08 
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• When the MSM6222GS is used with one MSM5259GS, 16 characters max. can be displayed from the first digit 
to the sixteenth digit as shown below: 



First 
digit 


2 


3 


4 


5 


6 


7 


8 


9 


10 


11 


12 


13 


14 


15 


16 


00 


01 


02 


03 


04 


05 


06 


07 


08 


09 


OA 


OB 


OC 


OD 


OE 


OF 


> . . 



MSM6222B-01GS display 



MSM5259GS display 



a 



When the display is shifted by instruction, the coordination between the LCD display and DD RAM address 
changes as shown below: 



(Display shifted to right) 



(Display shifted to left) 



First 

digit 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 



4F 


00 


01 


02 


03 


04 


05 


06 


07 


08 


09 


OA 


OB 


OC 


OD 


OE 


v 






t 




t 




MSM6222B-01GS display 






MSM5259GS display 




' ' * 


01 


02 


03 


04 


05 


06 


07 


08 


09 


OA 


OB 


OC 


OD 


OE 


OF 


10 



Since the MSM6222B-01GS has a DD RAM capacity for 80 characters, max. 9 pieces of MSM5259GS can be 
connected to MSM6222B-01GS so that 80 characters can be displayed. 



First 
digit 


2 


3 


4 


5 


6 


7 


8 


9 


10 


11 


12 


13 


14 


15 


16 


17 


18 




73 


74 


75 


76 


77 


78 


79 


80 


00 


01 


02 


03 


04 


05 


06 


07 


08 


09 


OA 


OB 


OC 


OD 


OE 


OF 


10 


11 


— ^ 


42 


49 


4A 


4B 


4C 


4D 


4E 


4F 


< v X j <•> „ 'V ,, / 



MSM6222B-01GS display 



MSM5259GS(1) display MSM5259GS (2) MSM5259GS (9) display 

— (8) display 
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(2) Coordination between address and display position in the 2-line display mode 

First 

First line 
Second line 



digit 


2 


3 


4 


5 




39 


40- 




00 


01 


02 


03 


04 




26 










40 


41 


42 


43 


44 




66 


67*-^ 



Display position 

DD RAM address (hex.) 




(Note) Note that the last address of the first line is not consecutive to the head address of the second line. 



• When MSM6222B-01GS is ued alone, 16 characters (8 characters x 2 lines) max. can be displayed from the first 
digit to the eight digit. 
First 

First line 
Second line 



digit 


2 


3 


4 


5 


6 


7 


8 


00 


01 


02 


03 


04 


05 


06 


07 


40 


41 


42 


43 


44 


45 


46 


47 



When the display is shifted by instruction, the coordination between the LCD display position and the DD 
RAM address changes as shown below: 

First 
First line 



(Display shifted to right) 



(Display shifted to left) 



Second line 



First line 
Second line 



digit 


2 


3 


4 


5 


6 


7 


8 


27 


00 


01 


02 


03 


04 


05 


06 


67 


40 


41 


42 


43 


44 


45 


46 


First 
digit 


2 


3 


4 


5 


6 


7 


8 


01 


02 


03 


04 


05 


06 


07 


08 


41 


42 


43 


44 


45 


46 


47 


48 



• When the MSM6222B-01GS is used with one MSM5259GS, 32 characters (16 characters x2 lines) max. can be 
displayed from the first digit to the sixteenth digit. 



First 





digit 


2 


3 


4 


5 


6 


7 


8 


9 


10 


11 


12 


13 


14 


15 


16 


First line 


00 


01 


02 


03 


04 


05 


06 


07 


08 


09 


OA 


OB 


OC 


OD 


OE 


OF 


Second line 


40 


41 


42 


43 


44 


45 


46 


47 


48 


49 


4A 


4B 


4C 


4D 


4E 


4F 


































, 



MSM6222B-01GS display 



MSM5259GS display 
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When the display is shifted by instruction, the coordination between the LCD display position and the DD 
RAM address changes as shown below: 

(Display shifted to right) 
First 



First line 
Second line 



digit 


2 


3 


4 


5 


6 


7 


8 


9 


10 


11 


12 


13 


14 


15 


16 


27 


00 


01 


02 


03 


04 


05 


06 


07 


08 


09 


OA 


OB 


OC 


OD 


OE 


67 


40 


41 


42 


43 


44 


45 


46 


47 


48 


49 


4A 


4B 


4C 


4D 


4E 


^ 










yv 










J 








Y 
















V 









MSM6222B-01GS display 



MSM5259GS display 







(Display shifted to left) 
First 

First line 
Second line 



digit 


2 


3 


4 


5 


6 


7 


8 


9 


10 


11 


12 


13 


14 


15 


16 


01 


02 


03 


04 


05 


06 


07 


08 


09 


OA 


OB 


OC 


OD 


OE 


OF 


10 


41 


42 


43 


44 


45 


46 


47 


48 


49 


4A 


4B 


4C 


4D 


4E 


4F 


50 



MSM6222B-01GS display 



MSM5259GS display 



Since the MSM6222B-01GS has a DD RAM capacity for 80 characters, max. 4 pieces of MSM5259GS can 
be connected to the MSM6222B-01GS in the 2-line display mode. 



First 



digit 


2 


3 


4 


5 


6 


7 


8 


9 


10 


11 


12 


13 


14 


15 


16 


17 


18 




33 


34 


35 


36 


37 


38 


39 


40 


First line 


00 


01 


02 


03 


04 


05 


06 


07 


08 


09 


OA 


OB 


OC 


OD 


OE 


OF 


10 


11 




20 


21 


22 


23 


24 


25 


26 


27 


Second line 


40 


41 


42 


43 


44 


45 


46 


47 


48 


49 


4A 


4B 


4C 


4D 


4E 


4F 


50 


51 




60 


61 


62 


63 


64 


65 


66 


67 







MSM6222B-01GS display MSM5259GS (1) display MSM5259GS MSM5259 (4) display 

(2)~(3) 
display 



6. Character Generator ROM (CG ROM) 

The CG ROM is used to generate 5 X 7 dot (160 

kinds) character patterns or 5 X 10 dot (32 kinds) 

character patterns from an 8-bit DD RAM character 

code signal. 

The coordination between 8-bit character codes 

and character patterns is shown in Table 2. 

When the 8-bit character code of a CG ROM is 

written to the DD RAM, the character pattern of 

the CG ROM corresponding to the code is displayed 

on the LCD display position corresponding to the 

DD RAM address. 
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Table 2 Table of correspondence for character codes and characters (character pattern) 



B @ a p p 



IZI 



« 



El »a 



1 



I 



A 



E 



E 



£ 



a 



"j 



I 



£ 



M 



773 



3^ 



1 



Q= 



a 



jj 



n 



c »u 



jj 



7 ~¥ 3 



^~^ 



TT 



q »n 



i i 



£_ij 



^ T 



7*" 



i ' «d- - -a 



JL 



-I 



E 



I 



1 



1^ 



i_i 



Jt 



x 



I 



< 



^ 



1 



n 



R 



M 



3 



^ 



i 



a 



3 



/ 



^ 
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7. Character Generator RAM (CG RAM) 

The CG RAM is used to display user's original char- 
acter patterns other than the CG ROM. 
The CG RAM has the capacity (64 bytes = 512 bits) 
to write 8 kinds for 5X7 dots and 4 kinds for 
5 X 10 dots. 

When displaying character patterns stored in the 
CG RAM, write 8-bit character codes (00-07 or 
02 to OF; hex.) on the left side as shown in Table 2. 
It is then possible to output the character pattern 
to the LCD display position corresponding to the 
DD RAM address. 

The following is a description on how to write and 
read character patterns to and from the CG RAM. 

(1) When the character pattern is 5 X 7 dots 
(See Table 3-1). 

* A method to write character pattern into 
CG RAM by CPU: 

Three bits of CG RAM address 0—2 corre- 
spond to the line position of the character 
pattern. 

First, set increment or decrement by the 
CPU, and then input the CG RAM address. 
After this, write character pattern codes 
into CG RAM through DB ~ DB 7 line by 
line. 

DBo to DB 7 correspond to CG RAM data 
0-7 in Table 3-1. 

It is displayed when "H" is set as input 
data and is not display when "L" is set 
as input data. 

Since the ADC is automatically incremented 
or decremented by 1 after the writing of 
data to the CG RAM, it is not necessary to 
set the CG RAM address again. 
The line, the CG RAM address 0-2 of 
which ape all "H" ("7" in hexadecimal 
notation), is the cursor position. It is ORed 
with the cursor at the cursor position and 
displayed to LCD. 

For this reason, it is necessary to set all 
input data that become cursor positions 
to *'L". 

Although CG RAM data 0—4 bit are output 
to the LCD as display data, CG RAM data 
bit 5—7 are not. The latter can be written 
and read to and from the RAM, it is there- 
fore allowed to be used as data RAM. 
Accordingly, it is necessary to set all input 
data which become cursor positions to "H". 
0-4 bit of CG RAM data are output to the 
LCD as the display data, however, 5—7 bit 
of CG RAM data are not. But it can be used 
as RAM because data can be written/read 
into/from it. 

• A method to display the CG RAM character 
pattern to the LCD: 

The CG RAM is selected when 4-upper 
order bits MSB of the character code are 
all "L". 

As character code bit 3 is invalid, the dis- 
play of "O" in Table 3-1, is selected by 



character code "00" (hex.) or "08" (hex.). 
When the 8-bit character code of the CG 
RAM is written to the DD RAM, the 
character pattern of the CG RAM is dis- 
played on the LCD display position cor- 
responding to the DD RAM address. (DD 
RAM data, bit 0-2 correspond to CG 
RAM address, bit 3-5.) 

(2) When character pattern is 5 x 10 dots 
(See Table 3-2) 

• A method to write character pattern into 
the CG RAM by the CPU 

Four bits of CG RAM address, bit 0-3, 
correspond to the line position of the char- 
acter pattern. 

First, set increment or decrement by the 
CPU, and then input the address of the CG 
RAM. 

After this, write the character pattern code 
into the CG RAM, line by line from DB - 
DB 7 . 

DBo to DB 7 correspond to CG RAM data, 
bit 0-7, in Table 3-2. 

It is displayed when "H" is set as the 
input data, while it is not displayed when 
"L" is set as the input data. 
As the ADC is automatically incremented or 
decremented by 1 after the writing of 
data to the CG RAM, it is not necessary to 
set the CG RAM address again. 
The line in which the CG RAM address 
to 3 is "A" (hex) is ORed with cursor at 
the cursor position and displayed on the 
LCD. 

When the CG RAM data, bit 0-4, CG 
RAM address, bit 0-3, is "0" ~ "A", 
it is displayed on the LCD as the display 
data. When the CG RAM data, bit of 5-7, 
and CG RAM, bit data is 0-4 and CG RAM 
address data is "B" ~ "F", it is not output 
to the LCD. 

But in this case, CG RAM can be used as 
RAM and it can be written into/read out. 
So, it can be used as the data RAM. 

* A method to display the CG RAM character 
pattern to the LCD: 

The CG RAM is selected when 4-upper 

order bits MSB of the character code are 

all "L". 

As MSB and LSB of character code LSD 

are invalid, the display of "year" ^ in Kanji 

character is selected by character codes 

"00", "01", "08", and "09" (hex.) as in 

Table 3-2. 

When the CG RAM character code is written 

to the DD RAM, the CG RAM character 

pattern is displayed on the LCD display 

position corresponding to the DD RAM 

address. 

(DD RAM data bit 1,2 correspond to CG 

RAM address bit 4, 5.) 
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CG RAM address 



5 4 3 2 10 
MSB LSB 





H H H 




CG RAM data 
(character pattern) 



7 6 5 4 3 2 10 
MSB LSB 



XXX 



L 


H H H 


L 


H 


L L L 


H 


H 


L L L 


H 


H 


L L L 


H 


H 


L L L 


H 


H 


L L L 


H 


L 


H H H 


L 



L L L L L 
XXXHLLLH 



H 
H 
H H 
H 



L_TH]L 

hJl L 

L L L 

hIl l 



H L L | H I L 
_hJ L L L |h| 



L L L L L 



XXXL|HHH_|L 
L L 
L L 
L L 
L L 
L L 
L |H H H] L 
L L L L L 



L 


L 


H 


L 


L 


H 


L 


L 


H 


L 


L 


H 


L 


L 


H 



DD RAM data 
(character code) 



7 6 5 4 3 2 10 
MSB LSB 



LLLLXLLL 



LLLLXLLH 



LLLLXHHH 



X: Irrespective of H/L 



Table 3-1 Relation between CG RAM data (character pattern) vs. CG RAM address and DD RAM data vs. charac- 
ter pattern when the caracter pattern is 5 X 7 dots. Above example indicate "OKI". 
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CG RAM address 



CG RAM data 
(character pattern) 



DD RAM data 
(character code) 



5 4 3 2 10 

MSB LSB 



7 6 5 4 3 2 

MSB 



1 
LSB 



7 6 5 4 3 2 10 
MSB LSB 



L L 



L L 

L H 

H L 

H H 

L L 

L H 

H H L 

H H H 

L L L 

L L H 

L H L 




LLLLXLLX 



H L H H 

H H L L 

H H L H 

H H H L 

H H H H 



L H 



L L 

L H 

H L 

H H 

L L 



L 

L 

L 

L 

L 

L 

L 

L 

H 

H 

H 

H L H H 

H H L L 

H H L H 

H H H L 

H H H H 



L 

L 

L 

L 

H 

H L H 

H H L 

H H H 

L L L 

L L H 

L H L 



XXXLLLLL 
L L L L L 



L 


H H H 


H 


H 


L L L 


H 


H 


L L L 


H 


H 


L L L 


H 


L 


H H H 


H 


L 


L L L 


H 


L 
L 


L L L 


H 


H H H 


L 



L _L L _L_ _L_ 
X X~X X X 



LLLLXLHX 



L L 

L H 

H L 

H H 

L L 

L H 

H H L 

H H H 

L L L 

L L H 
_L_H__L_ 

H L H H 

H H L L 

H H L H 

H H H L 

H H H H 



XXXLLLLL 
/ L L L L L 



L 


H 
H 


L 
L 


H 
H 


L 


H 
H 


L 
L 


L 
L 


L 
L 


H 

H 


L 


H H H 


L 



L L L L L 
L L L L L 
L L L L L 
L L_L_L_L_ 
X~X XXX 



LLLLXHHX 



X: Irrespective of H/L 



Table 3-2 Relation between CG RAM dada (character pattern) example vs. CG RAM address and DD RAM data 
vs. character pattern when the character pattern is 5 X 10 dots. Above examples indicate #■ , g, v respec- 
tively. 
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8. Cursor/Blink Control Circuit: 

This is a circuit that generates the LCD cursor and 

blink. 

This circuit is under the control of the CPU program. 

The display of the cursor and blink on the LCD is 

made at a position corresponding to the DD RAM 



address set to the ADC. 

The figure below shows an example of the curson/ 

blink position when the value of ADC is set at "07" 

(hex.). 




ADC 



In 1-line display mode 



....... . f First line 

In 2-line display mode < 

I Second line 



DB 6 












DB 


L 


L 


L 


L 


H 


H 


H 


.. 



First 



First 
digit 


2 


3 


4 


5 


6 


7 


8 


9 




79 


80 


00 


01 


02 


03 


04 


05 


06 


07 


08 


s~^ 


4E 


4F 



' Cursor and blink position 



digit 


2 


3 


4 


5 


6 


7 


8 


9 




39 


40 


00 


01 


02 


03 


04 


05 


06 


07 


08 




26 


27 


40 


41 


42 


43 


44 


45 


46 


47) 


48 




66 


67 



"Cursor and blink position 



(Note) The cursor and blink are displayed even when the CG RAM address is set to ADC. 

For this reason, it is necessary to inhibit the cursor and blink display while the CG RAM address is set to the 
ADC. 



9. LCD Display Circuit (COM 1 to 16,SEG 
1 to 40, L, CP, DO,andDF): 

As the MSM6222B-01GS provides the COM signal 

outputs (16 pes.) and the SEG signal outputs (40 

pes.), it can display 8 characters (1-line display) 

or 16 characters (2-line display) as a unit. 

The SEG1 ~ SEG40 are used to display 8 digit 

display on the LCD. To expand the display, an 

MSM5259GS is used. 

The MSM5259GS, 40 dot segement driver, is used 

for expansion of the SEG signal output. 

interface with the MSM5259GS is made' through 

data output terminal (DO), clock output terminal 



(CP), latch output terminal (L), and display 
frequency terminal. (DF). The character pattern 
data is serially transferred to MSM5259GS through 
DO and CP. When the data of 72 characters 360-bit 
(= 5-bit/ch. x 72 ch. = 1-line display) or 32 char- 
acters 160-bit (5-bit/ch. x 32 ch. = 2-line display) is 
output, the latch pulse is also output through 
terminal L. By this latch pulse, the data transferred 
serially to MSM5259GS is latched to be used as 
display data. The display frequency signal (DF) 
required when LCD is displayed is also synchronous- 
ly output from DF terminal with this latch pulse. 
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10. Built-in Reset Circuit 

The MSM6222B-01GS is automatically initialized 

when the power is turned on. 

During initialization, the busy flag (BF) holds 

"H" and does not accept instructions (other than 

the busy flag read). 

The busy flag goes to "H" for 15 ms after VrjQ 

reaches 4.5V or more. 

During initialization, the MSM6222B-01GS executes 

the following instructions: 

• Display clear 

• Data length of interface with CPU: 
8bits(8B/4B=H) 

• LCD: Mine display (N = L) 



• Character font: 5x7 dots (F = L) 

• ADC: Increment (l/D = H) 

• No display shift (SH = L) 

• Display: Off (Dl = L) 

• Cursor: Off (C = L) 

• No blink (B = U 

When the built-in reset circuit is used, it is required 
to satisfy the following power supply conditions. 
As the built-in reset circuit does not operate normally 
unless these power supply conditions are met, 
initialize the MSM6222B-01GS by instruction 
through the CPU (refer to initialize instruction). 
When a battery is used as supply voltage source, it 
is required to initialize the instruction. 










tt 












-f- 4.5 V 


35 v 




0.2 V _ 


V I 


0.2 V 








1/ 


- 0.2 V 






I 




I \ 






_J 1 








I 






1 






' <ON | 




I 




«OFF 


1 








I" | 

I ' 

l ON> 100 ms 




I 
I 

tQFF 


> 


1 ms 


1 
1 








Fig 


Power ON/OFF waveform 













11. Data Bus with CPU 

The data bus with CPU is available either once for 
8 bits or twice for 4 bits allowing the MSM6222B- 
01GS to be interfaced with either an 8-bit or 4-bit 
CPU. 

(1 ) When the interface data length is 8 bits 

Data buses DB0 to DB7 (8 pes.) are all used 
and data input/output is carried out simul- 
taneously. 

(2) When the interface data length is 4 bits 

The 8-bit data input/output is carried out in 
two steps by using only 4-high order bits of 
data buses DB4 to DB7 (4 pes.). 



The first time data input/output is made for 
4-high order bits (DB4 to DB7 when the 
interfaces data length is 8 bits) and the second 
time data input/output is made for 4-low 
order bits (DB0 to DB3 when the interface 
data length is 8 bits). Even when the data 
input/output can be completely made through 
4-high order bits, be sure to make another 
input/output of 4-low order bits. (Example: 
Busy flag Read) 

Since the data input/output is carried out in 
two steps but as one execution, no normal 
data transfer is executed from the next input/ 
output if accessed only once. 
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RS 

R/W 

E 

Busy 

(internal 

operation) 

DB 7 
DB 6 

DB 5 

DB 4 

DB 3 
DB 2 
DB, 
DB 














r~ 


r^ 


/ 


\ 








/ 


/ \ 


r~\ 




L 




X 
X 

x 

X 

X 
X 
X 
X 

In 
re 
(I 




No 


x^xzz 
;xiDCZ 

X^DC= 
3GEXZI 

Xi°X^ 

Data register 
(DR) write 


IR7 


X 


Busy 


\B USV / 


IR6 


X 


I^O^ 


X^dccX 


IR5 


X 


Z30CI 


XadcsX 


IR4 


X 


I3C<Z 


Xo«X 






IR3 


X 


I30^ 


x°«x 


IR2 


X 


I30CI 


X ADC2 X 




IR1 


X 


^O^ 


XdciX 


IPO X 

t 

struction 
gister 
R) write 

Fig. 


X X Xa-x 

Busy flag (BF) and address 
counter (ADC) read 

2 Example of 8-bit data transfer 
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/ 






r 








R/W 

E — 


r^r~\ 


\ 


r^r^ 


Busy (internal 


i 


L_ 


i 


operation) 










DB 7 


X ir7 X'« X 


Busy 


\bus V XX ADC3 X 


X DR7 X ^X 


DB 6 


X IR6 X' R 2 X 


~)C^XX~X 


^DCfXX ADC2 X 


XDR6X DR2X 


DB 5 


X -RS X mi X 


^O0O<^ 


X A DC5XX ADC1 X 


X DR5 X dri X 


DB 4 


X IR4 X IRQ X 

Instruction register 
(IR) write 


Busy flag (BF) and address 
counter (ADC) read 


X DR4 X DR °X 

Data register 
(DR) write 



Fig. 3 Example of 4-bit data transfer 
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12. Instruction Code 

The instruction code is defined as the signal through 

which the MSM6222B-01GS is accessed by the CPU. 

CPU. 

The MSM6222B-01GS begins operation upon receipt 

of the instruction code input. 

As the internal processing operation of MSM6222B- 

01 GS is started with a timing that does not affect 

(1) Display clear: 



Instruction code 



the LCD display, the busy status continues longer 
than the CPU cycle time. 

Under the busy status (when the busy flag is set to 
"H"), the MSM6222B-01GS does not execute any 
instructions other than the busy flag read. 
Therefore, the CPU has to verify that the busy flag 
is set to "L" prior to the input of the instruction 
code. 



R/W 


RS 


DB 7 


DB 6 


DB 5 


DB 4 


DB 3 


DB 2 


DB! 


DB 


L 


L 


L 


L 


L 


L 


L 


L 


L 


H 



When this instruction is executed, the LCD 
display is cleared. 

When the cursor and blink are "in display, the 
blinking position moves to the left end of the 
LCD (the left end of the first line in the 2-line 
display mode). 



(Note) All DD RAM data goes to "20" (hex.), 
while the address counter (ADC) goes 
to "00" (hex.). The execution time, 
when the OSC oscillation frequency 
is 250 KHz is 1 .64 ms (max.). 



(2) Cursor home 



Instruction code 



R/W 


RS 


DB 7 


DB 6 


DB 5 


DB 4 


DB 3 


DB 2 


DBj 


DB 


L 


L 


L 


L 


L 


L 


L 


L 


H 


X 



X: Irrespective of H/L 



When this instruction is executed, the blinking 

position moves to the left end of the LCD (to 

the left end of the first line in the 2-line display 

mode) when the cursor and blink are being 

displayed. 

When the display is in shift, the display returns 

to its original position before shifting. 



(Note) The address counter (ADC) goes to 
"00" (hex.). The execution time, when 
the OSC oscillation frequency is 
250 KHz, is 1.64 ms (max.). 



(3) Shift mode set 



Instruction code 



R/W 


RS 


DB 7 


DB 6 


DB 5 


DB 4 


DB 3 


DB 2 


DB, 


DB 


L 


L 


L 


' L 


L 


L 


L 


H 


l/D 


SH 



(Y) When the l/D is set, the 8-bit character code 
is written or read to and from the DD RAM, 
the cursor and blink shift to the right by 1 
character position (l/D = H; increment) or 
to the left by 1 character position (l/D = L; 
decrement). 

The address counter is incremented (l/D = H) 
or decremented (l/D = L) by 1 at this time. 
Even after the character pattern code is 
written or read to and from the CG RAM, 
the address counter (ADC) is incremented 
(l/D = H) or decremented (l/D = L) by 1. 

(2) When SH = H is set, the character code is 
written to the DD RAM, and then the 
cursor and blink stop and the entire display 



shifts to the left (l/D = H) or to the right 
(l/D = L) by 1 character position. 
When the character is read from the DD 
RAM when SH = H is set, or when the 
character pattern data is written or read 
to or from the CG RAM when SH = H is 
set, the entire display does not shift, but 
normal write/read is performed (the entire 
display does not shift, but the cursor and 
blink shift to the right (l/D = H) or to the 
left (l/D = L) by 1 character position. 
When SH = L is set, the display does not 
shift, but normal write/read is performed. 
The execution time when the OSC oscillation 
frequency is 250 KHz is 40 /Us. 
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(4) Display mode set 



Instruction code 



R/W 


RS 


DB 7 


DB 6 


DB S 


DB 4 


DB 3 


DB 2 


DBj 


DB 


L 


L 


L 


L 


L 


L 


H 


Dl 


C 


B 



(T) The Dl bit controls whether the character 
pattern is displayed or extinguished. 
When Dl is "H", this bit makes the LCD 
display the character pattern. 
When Dl is "L", this bit distinguishes the 
LCD character pattern. The cursor and 
blink are also cancelled at this time. 
(Note) Different from the display clear, 
the character code is absolutely 
not rewritten. 

(2) The cursor goes off when C = L and it is 
displayed when Dl = H and C = H. 



(3) The blink is cancelled when B = L and it is 
executed when Dl = H and B = H. 
In the blink mode, all dots (including the 
cursor), displaying character pattern, and 
cursor are displayed alternately at 409.6 ms 
(in 5 X 7 dots character font) or 563.2 ms 
(in 5 X 10 dots character font) when the 
OSC oscillation frequency is 250 KHz. 
The execution time when the OSC oscillation 
frequency is 250 KHz is 40 {is. 




(5) Cursor and display shift 



Instruction code 



R/W 


RS 


DB 7 


DB 6 


DB S 


DB 4 


DB 3 


DB 2 


DB, 


DB 


L 


L 


L 


L 


L 


L 


D/C 


R/L 


X 


X 



X: Irrespective of H/L 



When D/C = L and R/L = L, the cursor and 
blink position are shifted to the left by 1 
character position (ADC is then decremented 
by 1). 

When D/C = L and R/L = H, the cursor and 
blink position are shifted to the right by 1 
character position (ADC is then incremented 
by 1). 

When D/C = H and R/L = L, the entire display 
is shifted to the left by 1 character position. 
The cursor and blink positions are also shifted 
with the display (ADC remains unchanged). 
When D/C = H and R/L = H, the entire display 
is shifted to right by 1 character position. The 
cursor and blink positions are also shifted 
with the display (ADC remains unchanged). 
In the 2-line display mode, the cursor and 



blink positions are shifted from the first line 

to the second line when the cursor is shifted 

to the right next to the fortieth digit (27; hex.) 

in the first line. No such shifting is made in 

other cases. 

When shifting the entire display, the display 

pattern, cursor, and blink positions are in no 

case shifted between lines (from the first line 

to the second line or vice versa). 

The execution time when the OSC oscillation 

frequency is 250 KHz is 40 /is. 



(6) Initial set 



Instruction code 



© 



R/W 


RS 


DB 7 


DB 6 


DB S 


DB 4 


DB 3 


DB 2 


DBj 


DB 


L 


L 


L 


L 


H 


8B/4B 


N 


F 


X 


X 



X: Irrespective of L/O 



1) When 8B/4B = H, the data input/output to 
and from the CPU is carried out simul- 
taneously by means of 8 bits DB7 to DB0. 
When 8B/4B = L, the data input/output to 
and from the CPU is carried out in two 



steps through of 4 bits DB7 to DB4. 
(2) The 2-line display mode of the LCD is 
selected when N = H, while the 1-line 
display mode is selected when N = L. 



123 



■ DOT MATRIX LCD CONTROLLER • MSM6222B-01GS 



(3) The 5X7 dots character font is selected 
when F = L, while the 5X10 dots character 
font is selected when F = H and N = L. 




This initial set has to be accessed prior to 
other instructions excepting the busy flag 
read after powering ON the MSM6222B- 
01GS. 



N 


F 


Number of 

display 

lines 


Character 
font 


Duty ratio 


Number 

of 

biases 


Number of 

COMMON 

signals 


L 


L 


1-line 


5X7 dots 


1/8 


4 


8 


L 


H 


1-line 


5 X 10 dots 


1/11 


4 


11 


H 


L 


2-line 


5X7 dots 


1/16 


5 


16 


H 


H 


2-line 


5X7 dots 


1/16 


5 


16 



Generate biases externally and input them 
to the MSM6222B-01GS (V DDr V1, V2, 
V3, V4,and V5). 

When the number of biases is 4, input the 
same potential to V2 and V3. The execution 
time, when the OSC oscillation frequency 
is 250 KHz, is 40 |is. 



(7) CG RAM address set 



Instruction code 



R/W 


RS 


DB 7 


DB 6 


DB S 


DB 4 


DB 3 


DB 2 


DB t 


DB 


L 


L 


L 


H 


c 5 


C 4 


C3 


C 2 


Ci 


Co 



When CG RAM addresses, bit C 5 to C 
(binary), are set, the CG RAM is specified, 
until the DD RAM address is set. 
Write/read of the character pattern to and 



from the CPU begins with addresses, bit C5 to 
Cq, starting from CG RAM selection. 
The execution time, when the OSC oscillation 
frequency is 250 KHz, is 40 /us. 



(8) DD RAM address set 



Instruction code 



R/W 


RS 


DB 7 


DB 6 


DB 5 


DB 4 


DB 3 


DB 2 


DB! 


DB 


L 


L 


H 


D 6 


Ds 


D 4 


D 3 


D 2 


Di 


Do 



When the DD RAM addresses D6 to DO (binary) 

are selected, the DD RAM is specified until 

the DD RAM address is set. 

Write/read of the character code to and from 

the CPU begins with addresses D 6 to D 

starting from DD RAM selection. 

In the 1-line display mode (N = H), however, 

Ds to D (binary) must be set to one of the 

values among "00" to "4F" (hex.). 



Likewise, in the 2-line mode, Dg to Do (binary) 
must be set to one of the values among 
"00" ~ "27" (hex.) or "40" - "67" (hex.). 
When any value other than the above is input, 
it is impossible to make a normal write/read 
of character codes to and from the DD RAM. 
The execution time, when the OSC oscillation 
frequency is 250 KHz, is 40 us. 
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(9) DD RAM and CG RAM data write 



Instruction code 



R/W 


RS 


DB 7 


DB 6 


DB S 


DB 4 


DB 3 


DB 2 


DB! 


DB 


L 


H 


E 7 


E 6 


E S 


E 4 


E 3 


E 2 


El 


Eo 



When E7 to EO (binary) codes are written to 
the DD RAM or CG RAM, the cursor and 
display move as described in "(5) Cursor and 



display shift". The execution time, when the 
OSC oscillation frequency is 250 KHz, is 
40 ps. 



a 



(10) Busy flag and address counter read 



Instruction code 



R/W 


RS 


DB 7 


DB 6 


DB S 


DB 4 


DB 3 


DB 2 


DBi 


DB 


H 


L 


BF 


o 6 


5 


4 


3 


2 


0i 


Oo 



The busy flag (BF) is output by this instruction 
to indicate whether the MSM6222B-01GS is 
engaged in internal operations (BF = "H") or 
not (BF = "L"). 

When BF = "H", no new instruction is ac- 
cepted. It is therefore necessary to verify BF = 
"L" before inputting a new instruction. 
When BF = "L", a correct address counter value 
is output. The address counter value must 



match the DD RAM address or CG RAM 
address. The decision of whether it is a DD 
RAM address or CG RAM address is made by 
the address previously set. 
Since the address counter value when BF = "H" 
is sometimes incremented or decremented by 1 
during internal operations, it is not always a 
correct value. 
Execution time is 1 ms. 



(11)DD RAM and CG RAM data read 



Instruction code 



R/W 


RS 


DB 7 


DB 6 


DB S 


DB 4 


DB 3 


DB 2 


DB, 


DB 


H 


H 


P7 


P 6 


P 5 


P 4 


P 3 


P2 


Pi 


Po 



Character codes (bit P 7 to P ) are read from 

the DD RAM, while character patterns (P7 to 

PO) from the CG RAM. 

Selection of DD RAM or CG RAM is decided 

by the address previously set. 

After reading those data, the address counter 

(ADC) is incremented or decremented by 1 

as set by the shift mode mentioned in item 

"(3) shift mode set". 

The execution time, when the OSC oscillation 

frequency is 250 KHz, is 40 jus. 



(Note) Conditions for the reading of correct 
data: 

1 When the DD RAM address set or 
CG RAM address set is input 
before inputting this instruction. 

2 When the cursor/display shift is in- 
put before inputting this instruction 
in case the character code is read. 

3 Data after the second reading from 
RAM when read more than 2 times. 
Correct data is not output in any 
other case. 
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13. Instruction Initialization 

(1) When data input/ouput to and from the 
CPU is carried out by 8 bits (DBO to DB7): 

©• Turn on the power 

©• Wait for 15 ms or more after Vqd has 
reached 4.5V or more. 

©• Set 8B/4B at H by initial reset of instruc- 
tion. 

©• Wait for 4.1 ms or more. 

© • Set 8B/4B at H by initial reset of instruction. 

©• Wait for 100 ms or more. 

©• Set 8B/4Bat H by initial reset of instruction. 

©• Check the busy flag as No Busy. 

©• Set 8B/4B at H. Set LCD line number (N) 
and character font (F). 



(After this, do not change the LCD line 

number and character font.) 

Check No Busy. 

Clear the display by setting the display mode. 

Check No Busy. 

Clear the display. 

Check No Busy. 

Set the shift mode. 

Check No Busy. 

Initialization completed. 



Example of Instruction Code for Steps (5) , (5) , and (7) . 
R/W RS DB 7 DB 6 DB S DB 4 DB 3 



DB, 



DB, 



DB„ 



L 


L 


L 


L 


H 


H 


X 


X 


X 


X 



X: Irrespective of H/L 



(2) When data input/output to and from the 
CPU is carried out by 4 bits (DB4 to DB7): 

©• Turn on the power. 

©• Wait for 15 ms or more after Vqd has 
reached 4.5V or more. 

©• Set 8B/4B at H by initial reset of instruc- 
tion. 

©• Wait for 4.1 ms or more. 

©• Set 8B/4B at H by initial reset of instruction. 

©• Wait for 100 jus or more. 

© • Set 8B/4B at H by initial reset of instruction. 

©• Check the busy flag as No Busy. 

® m Set 8B/4B at L. Set LCD line number (N) 
and character font (F). 

®« Check No Busy. 

©• Set 8B/4B at L. Set LCD line number (N) 
and character font (F). 

©• Check No Busy. 

©• Clear the display by setting the display 
mode. 



)• Check No Busy. 

!>• Clear the display. 

(>• Check No Busy. 

5» Set the shift mode. 

)• Check No Busy. 

)• Initialization completed. 

Example of Instruction Code for Steps 

(D.and (7). 



R/W 



RS 



DBn 



DB, 



DB« 



®. 



DB 4 



L 


L 


L 


L 


H 


H 



Example of Instruction Code for Step (9) . 
R/W RS DB 7 DB 6 DB 5 DB 4 



L 


L 


L 


L 


H 


L 



LCD DRIVE WAVEFORM 



Figures 4, 5 and 6 show the LCD driving waveform 
consists of COM signal, SEG signal DF signal and L 
(latch pulse waveform) signal, in the duty of 1/8, 1/11 
and 1/16 respectively. 



The relation between duty and frame frequency is 
described in the table below. 



Duty 


Frame frequency 


1/8 


78.1 Hz 


1/11 


56.8 Hz 


1/16 


78.1 Hz 



(Note) The OSC oscillation frequency is assumed to 
be 250 KHz. 
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VDD 



COM1 ■SV2.V.) 
V 4 



VDD 



COM8 Vj.V, 
V 4 



I Vqd 

I v, 

C0M9 <V 2 ,V., 



( v DD 

COM16 jv 2 ,V, 
V 4 



| 1 | 2 | 3 | 4 | 5 | 6 | 7 | 8 | 9 | 1 | 2 
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(Output 



v 2 .v., 

V 4 

v 5 



~^N. /■ V / \ ^ ^ 



































JT. 



Lighting 
waveform 



I I I I I I 



Figure 4 LCD driving waveform at 1/8 duty. 
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Figure 5 LCD driving waveform at 1/1 1 duty. 



128 



-■ DOT MATRIX LCD CONTROLLER • MSM6222B-01GS ■ 



SEG 
(Output 



Figure 6 LCD driving waveform at 1/16 duty. 
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INPUT/OUTPUT TIMING TO AND 
FROM THE CPU AND OUTPUT 
TIMING TO MSM5259GS 

Table 4, 5 and 6 show input characteristics from the 
CPU, output characteristics to the CPU and output 
characteristics to MSM5259GS respectively. 

• Input characteristics from the CPU 

(V D D = 4.5 ~5.5V, T a = -20 ~+75°C) 



Item 


Symbol 


Range 


Unit 


MIN 


TYP 


MAX 


R/W and RS set-up time 


*B 


140 


- 


- 


nS 


E and H pulse width 


tw 


280 


- 


- 


nS 


R/W and RS holding time 


»A 


10 


- 


- 


nS 


E rise time 


tr 


- 


- 


25 


nS 


E fall time 


tf 


- 


- 


25 


nS 


E and L pulse width 


*L 


280 


- 


- 


nS 


E cycle time 


tc 


667 


- 


- 


nS 


DBq to DB7 input data set-up time 


t| 


180 


- 


- 


nS 


DBq to DB7 input data holding time 


*H 


10 


- 


- 


nS 



Table 4: Input characteristics from the CPU 



• Output characteristics to the CPU 

(V DD = 4.5 ~ 5.5V, T a = -20~+75°C) 



Item 


Symbol 


Range 


Unit 


MIN 


TYP 


MAX 


R/W and RS set-up time 


*B 


140 


- 


- 


nS 


E and H pulse width 


t w 


280 


- 


- 


nS 


R/W and RS holding time 


tA 


10 


- 


- 


nS 


E rise time 


tr 


- 


- 


25 


nS 


E fall time 


tf 


- 


- 


25 


nS 


E and L pulse width 


t|_ 


280 


- 


- 


nS 


E cycle time 


t C 


667 


- 


- 


nS 


DBq to DB7 data output delay time 


tD 


- 


- 


220 


nS 


DBq to DB7 data output holding time 


to 


20 


- 


- 


nS 



Table 5: Output characteristics to the CPU 
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Output characteristics to MSM5259GS 
(V D D = 4.5 ~ 5.5V, T a = -20 ~ +75°C) 



Item 


Symbol 


Range 


Unit 


MIN 


TYP 


MAX 


CP and H pulse width 


l HW1 


800 


- 


- 


nS 


CP and L pulse width 


tLW 


800 


- 


- 


nS 


DO set-up time 


*S 


300 


- 


- 


nS 


DO holding time 


tDH 


300 


- 


- 


nS 


L clock set-up time 


*su 


500 


- 


- 


nS 


L clock holding time 


*HO 


100 


- 


- 


nS 


L and H pulse width 


t HW2 


800 


- 


- 


nS 


DF delay time 


l M 


-1000 


- 


1000 


nS 




Table 6: Output characteristics to MSM5259GS 

Figures 7, 8 and 9 show input timing from the CPU, output timing to the CPU and output timing to 
MSM5259GS respectively. 



• Input timing from the CPU 

















R/W 


^ 


^V| L 


V,L - 


/ 








RS 


> 


VV| L 


VlL ? 


< 


F 




'B 


<W 


-,' A 


'L 




!*> 






V IL 7 


IL 

t 


V|h\ 


\V|L 




<V| L 






'r » 












LtUl 




"> 






DB0 - DB7 


<V|H Input V| H ^, 
\V\L data V IL /- 


< 




Figure 


• r 






7 









131 



■ DOT MATRIX LCD CONTROLLER • MSM6222B-01GS 

• Output timing to the CPU 
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• Output timing to MSM5259GS 
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Figure 9 
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TYPICAL APPLICATION 



Interface with LCD and MSM5259GS 

Display examples when setting the 5 X 7 dots 

character font 1-line mode, 5 X 10 dots character 

font 1-line mode, and 5X7 dots character font 

2-line mode through instructions are shown in 

Figures 10, 1 1,and 12, respectively. 

When the 5X7 dots character font is set in the 

1-line display mode, the COM signals COM9 to 

COM 16 are output for extinguishing. 

Likewise, when the 5 X 10 dots character font 

(Mine is set, the COM signals COM12 to COM16 

are output for extinguishing. 

The display example shows a combination of 16 

characters (32 characters for the 2-line display mode) 

and the LCD. When the number of MSM5259GSs 

are increased according to the increase in the number 

of characters, it is possible to display a maximum 

of 80 characters. 

Besides, it is necessary to generate bias voltage 

required for LCD operation by splitting resistors 

outside the IC to input it to MSM6222B-01GS and 

MSM5259GS. 



Examples of these bias voltages are shown in Figures 
13, 14, 15, and 16. Basically, this can be done by 
dividing the voltage of the resistors as shown in 
Figures 4 and 5. If the value of resistor R is made 
larger to reduce system power consumption, the 
LCD operating margin decreases and the LCD drive 
To prevent this, a by-pass condenser is serially 
connected to the resistor to lower voltage division 
impedance caused by the splitting of resistors 
as shown in Figures 1 5 and 1 6. 

As the values of R, VR, and C vary according to 
the LCD size used and V|_cd < LCD drive voltage), 
these values have to be determined through actual 
experimentation in combination with the LCD. 
(Example set values: 

R = 3.3 - 10 KU V R = 10 - 30 KU and 

C = 0.0022 /JF to 0.047 (IF) 
Figure 17 shows an application circuit for the 
MSM6222B-01GS and MSM5259GS including a bias 
circuit. 

The bias voltage has to maintain the following 
potential relation: 

VDD > Vi > V 2 > V 3 > V 4 > V 5 



a 
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• In the case of 1-line 16 characters display (5 x 10 dot/font) 
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Figure 11 















• In the case of 2-lines 16 characters display (5x7 dot/font) 
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• Bias voltage circuit (1 -line display mode) 



• Bias voltage circuit (2-line display mode) 
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Figure 13 
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Figure 14 



Bias voltage circuit (1-line display mode) 



• Bias voltage circuit (2-line display mode) 
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(Vlcd : LCD driving voltage) 
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MSM6240GS 



DOT MATRIX LCD CONTROLLER 



GENERAL DESCRIPTION 

The OKI MSM6240GS is a CMOS Si-gate LSI to control large size dot matrix LCD in characters and graphics. 
Three kinds of display modes are provided; Semi-graphic mode. Full-graphic mode and Character mode. 



Q 



FEATURES 

• Number of characters: 32, 40, 64 and 80/line 

• Number of lines: 4 X 2, 6 X 2, 8 X 2 and 16 X 2 

• Font composition (vertical): 8, 12, 18 and 20; here- 
inafter called VP (vertical pitch) 

• Font composition (horizontal): 5,6, 7,8, 10, 12, 14 
and 16; hereinafter called HP (horizontal pitch) 

• Address: Straight binary 

• Attribute 

1) Display inversion 

2) Display blank 

3) Cursor display 

4) Character blink 

5) Cursor blink 



Applicable LCD duty: 1/32, 1/48, 1/64, 1/72, 1/80, 

1/96, 1/108, 1/128, 1/144 

Low power CMOS Silicon gate technology 

Single +5V power supply. 

60 pin plastic flag package (bent lead) 



PIN CONFIGURATION 

(Top View) 60 Lead Flag Package 
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ABSOLUTE MAXIMUM RATING 



Parameter 


Symbol 


Condition 


Rating 


Unit 


Power supply voltage 


V D D 


T a = 25°C 


-0.3 ~ 6.0 


V 


Input voltage 


V|N 


T a = 25°C 


-0.3~V DD 


V 


Storage temperature 


T stg 


— 


-50 ~ 150 


°C 



OPERATING RANGE 




Parameter 


Symbol 


Condition 


Rating 


Unit 


Power supply voltage 


VDD 


— 


4.5 ~ 5.5 


V 


Operating temperature 


T p 


— 


-20~85 


°C 



INPUT CHARACTERISTICS 

(V DD = 5V ± 10%, T a = 25°C) 



Parameter 


Symbol 


Condition 


MIN 


TYP 


MAX 


Unit 


Applicable terminal 


"H" Input voltage 


V|H 


— 


2.4 


- 


- 


V 


D ~D 7 , REN 


"L" Input voltage 


V| L 


— 


- 


- 


0.8 


V 


DAEN,CHBL, CSEN, 
UDEN.UDBL, DIEN 


"H" Input voltage 


V| H 


— 


3.6 


- 


- 


V 


HSq ~ HS2# CSq, 
CS 1 ,S ~S 3 ,OEEN 


"L" Input voltage 


V| L 


— 


- 


- 


1.0 


V 


"H" Input current 


>IH 


— 


- 


- 


-1 


MA 


D ~D 7 , REN, DAEN, 

CHBL, CSEN, UDEN.UDBL, 

FS, DIEN, HS ~HS 2 , 

CS ,CS 1 ,S ~S 3 ,OEEN 


"L" Input current 


"IL 


— 


- 


- 


1 


MA 


"H" Input current 


l|H 


— 


- 


- 


-1 


/iA 


TEST1 ~ TEST3 


"L" Input current 


"IL 


— 


- 


500 




MA 


"H" Input current 


l|H 


— 


- 


- 


-1 


MA 


CL 


"L" Input current 


IlL 


— 


- 


50 




MA 





OUTPUT CHARACTERISTICS 

(Vqd = 5V ± 10%, Ta = 25°C) 



Parameter 


Symbol 


Condition 


MIN 


TYP 


MAX 


Unit 


Applicable terminal 


"H" Output current 


'OH 


V H = 2.8V 


-500 


- 


- 


/LtA 


MA ~ MAn, 
LA ~ LA4,0D 1( 

ED], OD 2 ,ED 2 , 
CP, BUSY, FRM, 

FRP, MCE, LIP 


"L" Output current 


'OL 


vql = °- 4v 


2.1 


- 


- 


mA 
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POWER CONSUMPTION 

(Ta = 25°C) 



Parameter 


Symbol 


v D d 


Condition 


MIN 


TYP 


MAX 


Unit 




Static current 


!dDS 


5 


fosc = OHz 


- 


- 


50 


JUA 


No load 


Operating current 


!dD 


5 


f osc = 10 MHz 


- 


- 


10 


mA 


No load 




SWITCHING CHARACTERISTICS 

(V DD = 5V±10%) 




Parameter 


Symbol 


Load condition 


MIN 


TYP 


MAX 


Unit 


Applicable terminal 


Clock pulse 


tr 


CL = 150PF 


- 


- 


100 


ns 


All output terminals 


Rise and fall time 


tf 


CL = 150PF 


- 


- 


100 


ns 



MAXIMUM OPERATING FREQUENCY 

(V D D = 5V±10%) 



Parameter 


Symbol 


Condition 


MIN 


TYP 


MAX 


Unit 


Oscillation frequency 


^osc 


— 


10 


- 


- 


MHz 
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INTERFACE WITH EXTERNAL RAM, ROM 










Refresh cycle 


«MAL _ l MAH 










* 1 




t 


/ - 


< 


/ 


\ 








MA ~,o A 


\ 








' 






Do~0 7 )( I 


} 


' 2.4V 
0.8V 


y 2.4v y 

h 08V A 


X 


K 














«MDL l MDH 



a 



(C L = 80pF) 



Parameter 


Symbol 


MIN 


TYP 


MAX 


Unit 


Memory address time to the upper part 


l MAL 


500 


- 


- 


ns 


Memory address time to the lower part 


*MAH 


500 


- 


- 


ns 


Memory data delay time of the upper part 


l MDL 


- 


- 


l MAL-70 


ns 


Memory data delay time of the lower part 


tMDH 


- 


- 


tMAH-70 


ns 



Note: t|y|A|_ ar| d tMAH ' s calculated by the following formula. 
tMAL = t M AH = 2/fosc X HP/2 
*MAL and tMAH become the minimum speed when HP is set at 5 and f osc is 5MHz. 



Drawing cycle 

DIEN 

LA ~4/MA ~,i 
















; 


- 0.8V 


2.4V • 


t A d 2 














2.4V. 




display 
address i 




display address 


" 0.8V 


bus 


floating 


0.8V 








tA^i 











(CL= 150pF) 



Parameter 


Symbol 


MIN 


TYP 


MAX 


Unit 


Drawing address delay time 


tAdi 






20 


ns 


Display address delay time 


t A d 2 






120 


ns 
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THE DISPLAY DATA TO LCD DRIVERS 

1) Without ODD/EVEN data processing 




D 7 ~D 



1 



X000 address V 
(upper data) A 



000 address 
(lower data) 



V 001 address V 001 address V V 

A (upper data) A (lower data) A A 



»fs 



mwwwin 



l DAH 



4.2V 
0.8V 



XEHEEEHHHl' 



4.2V 
0.8V 



000 address upper data 



001 address 
upper data 



)33QQQQQHC 



000 address lower data 



001 address 
lower data 
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2) Under ODD/EVEN data processing 



000 

address 

(upper 



000 . _. 

address 1 address 
(lower A (upper 
data) f\ data 



i \Tooi \Too5 \T55i \l \l \f 

dress I address V address I address I V V 

>per A (lower I (upper A (lower All 

la) /\ data) ft data) /\ data) / \ (\ f\_ 



1/2V DD 



P 



4.2V 
0.8V 



^[EBCIIIICEIZBQIZ 



2<fs 




)3(EIIB(ZTIBSC 



)*^EGX3Q(Z)Q(ZI 



)3n3H3GeQC 



000 address 001 address 002 addn 

(lower data) (lower datal (lower da 



(C L = 80pF) 



Parameter 


Symbol 


Condition 


MIN 


TYP 


MAX 


Unit 


Shift clock pulse cycle time 


tfs 


— 


300 


- 


- 


ns 


Shift data delay time 


tDAH 


— 


- 


- 


50 


ns 


Shift clock pulse cycle time 


2tfs 


— 


400 


- 


- 


ns 


Shift clock data delay time 


tOED 


— 


- 


- 


80 


ns 
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PIN DESCRIPTION 




Terminal name 


l/O/Z 


Function 


ODj 
ED! 





(Odd data) Output of serial data for X driver 
(Even data) Upper screen's data 


OD 2 
ED 2 





(Odd data) Output of serial data for X driver 
(Even data) Lower screen's data 


LIP 





(Latch pulse) 

Latch pulse for one line 


FRP 





(Frame pulse) 

Signal input to Y driver 


FRM 





(Frame) 

Frame inversion signal 


CP 





(Shift clock pulse) 

Shift clock pulse for X driver 


BUSY 





"READY" SIGNAL 

L druing suspension of serial transfer 


DIEN 


1 


(Display enable) 

Display enable signal; active H 


MCE 





(Chip Enable) 

Memory chip enable control signal 


CL 


1 


(Clear) 
Clear terminal 


XT 
XT 


1 




(X'tal OSC) 
Crystal oscillation 


V D D 




+5V 


GND 




OV 


OEEN 


1 


Odd-number even-number data enable; active H 
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Terminal 
name 


l/O/Z 


Function 


MA 
MA 10 


o/z 


(Memory address) 

Memory refresh address output, straight binary address 

MAq ~MAu and LAq ~ LA4 are at high impedance during DIEN = L 


MA n 


o/z 


Highest order bit of address signal, switching of upper and lower surfaces 
MAq ~ MAn and LAq — LA4 are at high impedance during DIEN = L 


LA 

<> 

LA 4 


O/Z 


(Line address) 

Line scan output for character generation 

MAq ~ MAn and LAq ~ LA4 are at high impedance during DIEN = L 


Do 

<; 

D 7 


I 


Display data input 


So 

s 3 


I 


Selection of number of VP and lines 
Refer to Sec. 10 


cs 

CS! 


I 


Selection of number of 
characters to be displayed 


CSi 


L 


L 


H 


H 


CS 


L 


H 


L 


H 


No. of characters 


32 


40 


64 


80 


HS 

s 

HS 2 


I 


(Horizontal select) 
HP programming 


REN 


I 


(Reverse enable) Display inversion; active H 


DAEN 


I 


Data input enable signal; active H 


UDEN 


I 


Cursor display; active H 


CHBL 


I 


Character blink; active H 


UDBL 


I 


Cursor blink; active H 


CSEN 


I 


Cursor display; active H 


TEST1 

5 

TEST3 


I 


Test pins. On-chip pull-up resistors 
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FUNCTIONAL DESCRIPTION 

1. Selection of HP 

HP is determined by the logic levels of HS2, HSi and HSq. 




HS 2 


HS! 


HS 


HP 


L 


L 


L 


5 dot 


L 


L 


H 


6 


L 


H 


L 


7 


L 


H 


H 


8 


H 


L 


L 


10 


H 


L 


H 


12 


H 


H 


L 


14 


H 


H 


H 


16 



The horizontal space in a font 

The horizontal space is determined by HP and 
number of horizontal dots/character (hereinafter 
called CNj-|) in the character generator ROM. 
HP>CNh Space = HP = CNh 



(Example) 

HP = 8(HS 2 HS! HS :011) 
CN H = 5 



(Example) 

HP = 5(HS 2 HS! HS :000) 











O 


O 


O 










O 








O 








O 








O 








O 








O 








O 


O 


O 


O 


O 








O 








O 








O 








O 






















3-dot 
space 


CN H 



















HP = CNh No space 
HP<CN|-| No space 



E 
1 
1 
1 
F 
1 
1 





D DATA 



Not displayed 



__go 

goooo 

o 

o 

o 

o o 



h 



c 



3 F 

4 

4 

4 

1 8 




5 X 8 font 



"The data D 5 ~ D7 are invalid for display. 
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The vertical space in a font 

The vertical space is determined by VP and 
vertical dots/character (hereinafter called CNy) 
in the character ROM. 



• VP > CN V Space = VP - CNy 

• VP = CNy No space 

• VP < CNy No space 

The data whose number of bits are more than 
the number of HP are invalid for display. 



2. Selection of Number of Characters 

Number of characters controlled by MSM6240GS 
is determined by the logic levels of CSq and CSj, 
as follows: 



CS! 


L 


L 


H 


H 


CS 


L 


H 


L 


H 


No. of characters 


32 


40 


64 


80 



(Note) When HP is set to 10, 12, 14 or 16, display 
of characters on the LCD panel is made by 
accessing twice to the character generator 
ROM. 

The memory address signal, MAq ~MAiq, 
to the LCD panel is addressed as shown in 
the table below. 




8(4 X 2) lines X 80 characters 

This is the case when HP is 8 or less. When HP is 
10 ~ 16, the display on the LCD panel becomes 
8(4 X 2) lines X 40 characters. 



000 


001 




04 E 


04 F 


050 


051 




09E 


09 F 


0A0 


0A1 




OEE 


OEF 


0F0 


0F1 




13E 


13F 


000 


001 




04 E 


04 F 


050 


051 




09E 


09 F 


0A0 


0A1 




OEE 


OEF 


0F0 


0F1 




13E 


13F 




MA, 



0F0 means following data. 



MA 

10 9 8 


7 6 5 4 


3 2 10 


L L L 


H H H H 


L L L L 



147 



■ DOT MATRIX LCD CONTROLLER • MSM6240GS ■ 

3. Selection of Number of HP and Lines 




S3 s 2 


Si 


So 


VP 


No. of 
lines 


Number of ch 


aracters/line 




Duty 


HP is 10 ~ 16 


HP is 8 or less 


L L 


L 


L 


8 


4 


80 64 40 32 


80 64 40 


32 


1/32 


L L 


L 


H 


8 


6 


80 64 40 32 


80 64 40 


32 


1/48 


L L 


H 


L 


8 


8 


80 64 40 32 


80 64 40 


32 


1/64 


L L 


H 


H 


8 


12 


80 64 40 32 


80 64 40 


32 


1/96 


H H 


H 


H 


8 


16 


(80) 64 40 32 


80 64 40 


32 


1/128 


L H 


L 


L 


12 


4 


80 64 40 32 


80 64 40 


32 


1/48 


L H 


H 


L 


12 


8 


80 64 40 32 


80 64 40 


32 


1/96 


H L 


L 


L 


18 


4 


80 64 40 32 


80 64 40 


32 


1/72 


H L 


L 


H 


18 


6 


80 64 40 32 


80 64 40 


32 


1/108 


H L 


H 


L 


18 


8 


80 64 40 32 


80 64 40 


32 


1/144 


H H 


L 


L 


20 


4 


80 64 40 32 


80 64 40 


32 


1/80 



"Number of lines on above table is half of the actual number of lines on the LCD panel. 

When all of S3 ~Sq are set at high level (which means HP is 16 and number of characters/line is 80), the display on 
the LCD panel becomes as shown below because the capacity of the display RAM overflows. 

HP = 8 

Number of lines =12 

VP= 16 

Number of characters/line = 80 



4. Attribute Function 

This function is determined by the data of the 
external attribute RAM. The attribute function 
per font is available. 

* Character Display, Blink 



DAEN 


CHBL 


Display 


L 


L 


Blink 


L 


H 


Blink 


H 


L 


Display 


H 


H 


Blink 



* Cursor Display and Blink 



UDBL 


CSEN 


UDEN 


Cursor Display 


L 


L 


L 


None 


L 


L 


H 


None 


L 


H 


L 


None 


L 


H 


H 


Cursor display 


H 


L 


L 


None 


H 


L 


H 


None 


H 


H 


L 


Cursor blink 


H 


H 


H 


Cursor blink* 



*The character and cursor blink alternately. 
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* Cursor display position 

Cursor is displayed in the bottom line of the 
font. The number of horizontal dots/font is 
same as that of HP. 



(Example) 



8X8 font 



8X12 font 



OIOIOIOIOIOIOIOI 

oooooooo 




Blink 

The blink cycle is 640 ms (FRP = 50 Hz) and is 
cynchronized to FRM signal. 



FRM 
BLINK 














1 1 




A 


Alternate 






i 20 ms 
1 ' ' 1 










J 


~ L*-r— 


1 1 


J U_i 






n 

(( 


1 


1 




H 


1 




640 ms 


i) 


. 1 


' 






1 



* Display inversion 



n 



Inversion 




REN = L REN = H 

The display of character and cursor is inverted. 



149 



DOT MATRIX LCD CONTROLLER • MSM6240GS 



5. Display RAM (2K bytes) 

The MSM6240GS is applicable to both character 
mode and graphic mode, which is only determined 
by system configuration, not by software. 

• When using Display RAM in the character mode 




< System configuration > 



y d ~d 7 



Out 



N 



CHARACTER GENERATOR Rr>M 



Column 
address 



LA ~LA 4 



^ 



7S 



-7 



Character address 
8-bit 



Out 
Upper Panel 

MA.. = L 



Lower Panel 
MA U = H 



DISPLAY RAM (4K byte) 



x: 



7S 



~7 



MA -MAn 



The character code is programmed in the Display 
RAM in 8-bit configuration. The data of Display 
RAM is converted to the data necessary to display 
a character on the LCD, and is input to Dq ~ D7, 
display data input, of the MSM6240GS. 



The MSM6240GS is capable of controlling 4,096 
characters maximum, however, this capacity is 
affected, as is shown on the Sec. 13, by the LCD 
drivers speed. 
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• Relationship between LA ~ LA 4 and VP 

LAq ~ LA4 are valid for octal, duodecimal, octdicimal and vigesimal signals. 



VP = 8 



VP= 12 



LA 2 


LA t 


LA 


L 


L 


L 


L 


L 


H 


L 


H 


L 


L 


H 


H 


H 


L 


L 


H 


L 


H 


H 


H 


L 


H 


H 


H 



LA 3 


LA 2 


LA, 


LA 


L 


L 


L 


L 


L 


L 


L 


H 


L 


L 


H 


L 


L 


L 


H 


H 


L 


H 


L 


L 


L 


H 


L 


H 


L 


H 


H 


L 


L 


H 


H 


H 


H 


L 


L 


L 


H 


L 


L 


H 


H 


L 


H 


L 


H 


L 


H 


H 



VP = 20 





LA 4 


LA 3 


LA 2 


LA! 


LA 




L 


L 


L 


L 


L 


L 


L 


L 


L 


H 


L 


L 


L 


H 


L 


L 


L 


L 


H 


H 


L 


L 


H 


L 


L 


L 


L 


H 


L 


H 


L 


L 


H 


H 


L 


L 


L 


H 


H 


H 


L 


H 


L 


L 


L 


L 


H 


L 


L 


H 


L 


H 


L 


H 


L 


L 


H 


L 


H 


H 


L 


H 


H 


L 


L 


L 


H 


H 


L 


H 


L 


H 


H 


H 


L 


L 


H 


H 


H 


H 


H 


L 


L 


L 


L 



LA 4 


LA 3 


LA 2 


LA! 


LA 


L 


L 


L 


L 


L 


L 


L 


L 


■ L 


H 


L 


L 


L 


H 


L 


L 


L 


L 


H 


H 


L 


L 


H 


L 


L 


L 


L 


H 


L 


H 


L 


L 


H 


H 


L 


L 


L 


H 


H 


H 


L 


H 


L 


L 


L 


L 


H 


L 


L 


H 


L 


H 


L 


H 


L 


L 


H 


L 


H 


H 


L 


H 


H 


L 


L 


L 


H 


H 


L 


H 


L 


H 


H 


H 


L 


L 


H 


H 


H 


H 


H 


L 


L 


L 


L 


H 


L 


L 


L 


H 


H 


L 


L 


H 


L 


H 


L 


L 


H 


H 
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* Limitation of No. of characters and No. of lines 

The No. of characters and the No. of lines are 
subject to limitation according to the RAM 
capacity. 

When HP is set at 8 or less 




No. 


No. of characters/line 


No. of lines 


Display RAM area 


1 


80 


16 


000~4FF (H) 


2 


64 


16 


000~3FF (H) 


3 


40 


16 


000~27F (H) 


4 


32 


16 


000~1FF (H) 



When HP is set at 10~16 



No. 


No. of characters/line 


No. of lines 


Display RAM area 


5 


80 


12 


000~77F (H) 


6 


64 


16 


000~7FF (H) 


7 


40 


16 


000~4FF (H) 


8 


32 


16 


000~3FF (H) 



(Note) Number of lines on above table is half of the actual number of lines on the LCD panel. 



(Example) RAM area 000 ~3BF 



Memory address 


MA n 


MA 10 


MA 9 


MA 8 


MA 7 


MA 6 i MA 5 


MA 4 


MA, 

3 


MA 2 


MA t 


lMA 


Start address 


L 


L 


L 


L 


L 


L ! L 


L 


L 


L 


L 


i 
1 L 


End address 


L 


L 


H 


H 


H 


L i H 


H 


H 


H 


H 


i H 


Start address 


H 


L 


L 


L 


L 


L ! L 


L 


L 


L 


■ L 


I L 


End address 


H 


L 


H 


H 


H 


L | H 


H 


H 


H 


H 


! H 
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Set HP at 8 or less 



No. 1 In the case of 80 characters/line (Number of lines: 16 lines max.) 



000 


001 


002 


003 




04 E 


04 F 


050 


051 


052 


053 




09 E 


09 F 


0A0 


0A1 


0A2 


0A3 




OEE 


OEF 


OFO 


0F1 


0F2 


0F3 




13E 


13F 


140 


141 


142 


143 




18E 


18F 


190 


191 


192 


193 




1DE 


1DF 


1E0 


1E1 


1E2 


1E3 




22E 


22F 


230 


231 


232 


233 




27E 


27F 


280 


281 


282 


283 




2CE 


2CF 


2D0 


2D1 


2D2 


2D3 




31E 


31F 


320 


321 


322 


323 




36E 


36F 


370 


371 


372 


373 




3BE 


3BF 


3C0 


3C1 


3C2 


3C3 




40E 


40F 


410 


411 


412 


413 




45E 


45F 


400 


401 


402 


403 




4AE 


4AF 


4B0 


4B1 


4B2 


4B3 




4FE 


4FE 



The table above shows the memory address to the LCD panel. 

It only shows the address to the upper part of the LCD panel. Whether it be the upper or lower will be determined 

by the H/L condition of MA] i . 



No. 2 In the case of 64 characters/line (Number of lines: 16 lines max.) 



000 


001 


002 


003 




03 E 


03 F 


040 


041 


042 


043 




07 E 


07 F 


080 


081 


082 


083 




OBE 


OBF 


OCO 


0C1 


0C2 


0C3 




OFE 


OFF 


100 


101 


102 


103 




13E 


13F 


140 


141 


142 


143 




17E 


17F 


180 


181 


182 


183 




1BE 


1BF 


1C0 


1C1 


1C2 


1C3 




1FE 


1FF 


200 


201 


202 


203 




23 E 


23 F 


240 


241 


242 


243 




27E 


27 F 


280 


281 


282 


283 




2BE 


2BF 


2C0 


2C1 


2C2 


2C3 




2FE 


2FF 


300 


301 


302 


303 




33E 


33 F 


340 


341 


342 


343 




37E 


37 F 


380 


381 


382 


383 




3BE 


3BF 


3C0 


3C1 


3C2 


3C3 




3FE 


3FF 



The table above shows the memory address to the LCD panel. 

It only shows the address to the upper part of the LCD panel. Whether it be the upper or lower will be determined 

by the H/L condition of MAi i . 
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No. 3 In the case of 40 characters/line (Number of lines: 16 lines max.) 



B 



000 


001 


002 


003 




026 


027 


028 


029 


02A 


02B 




04 E 


04 F 


050 


051 


052 


053 




076 


077 


078 


079 


07A 


07B 




09E 


09 F 


0A0 


0A1 


0A2 


0A3 




0C6 


0C7 


0C8 


0C9 


OCA 


OCB 




OEE 


OEF 


0F0 


0F1 


0F2 


0F3 




116 


117 


118 


119 


11A 


11V 




13E 


13F 


140 


141 


142 


143 




166 


167 


168 


169 


16A 


16B 




18E 


18F 


190 


191 


192 


193 




1B6 


1B7 


1B8 


1B9 


1BA 


1BB 




1DE 


1DF 


1E0 


1E1 


1E2 


1E3 




206 


207 


208 


209 


20A 


20B 




22E 


22F 


230 


231 


232 


233 




256 


257 


258 


259 


25A 


25B 




27 E 


27F 



The table above shows the memory address to the LCD panel. 

It only shows the address to the upper part of the LCD paner. Whether it be the upper or lower will be determined 

by the H/L condition of MAi i . 



No. 4 In the case of 32 characters/line (Number of lines: 16 lines max.) 



000 


001 


002 


003 




01 E 


01F 


020 


021 


022 


023 




03 E 


03 F 


040 


041 


042 


043 




05E 


05F 


060 


061 


062 


063 




07 E 


07 F 


080 


081 


082 


083 




09E 


09F 


0A0 


0A1 


0A2 


0A3 




OBE 


OBF 


OCO 


0C1 


0C2 


0C3 




ODE 


ODF 


0E0 


0E1 


0E2 


0E3 




OFE 


OFF 


100 


101 


102 


103 




11E 


11F 


120 


121 


122 


123 




13E 


13F 


140 


141 


142 


143 




15E 


15F 


160 


161 


162 


163 




17E 


17F 


180 


181 


182 


183 




19E 


19F 


1A0 


1A1 


1A2 


1A3 




1BE 


1BF 


1C0 


1C1 


1C2 


1C3 




1DE 


1DF 


1E0 


1E1 


1E2 


1E3 




1FE 


1FF 



The table above shows the memory address to the LCD panel. 

It only shows the address to the upper part of the LCD panel. Whether it be the upper or lower will be determined 
by the H/L condition of MAi t . 
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Set HP at 10~16 



No. 5 In the case of 80 characters/line (Number of lines: 1 2 lines max.) 



000 


001 


002 


003 




09E 


09 F 


0A0 


0A1 


0A2 


0A3 




13E 


13F 


140 


141 


142 


143 




1DE 


1DF 


1E0 


1E1 


1E2 


1E3 




27E 


27F 


280 


281 


282 


283 




31E 


31F 


320 


321 


322 


323 




3BE 


3BF 


3C0 


3C1 


3C2 


3C3 




45E 


45F 


460 


461 


462 


463 




4FE 


4FF 


500 


501 


502 


503 




59 E 


59F 


5A0 


5A1 


5A2 


5A3 




63 E 


63F 


640 


641 


642 


643 




6DE 


6DF 


6E0 


6E1 


6E2 


6E3 




77E 


77F 




The table above shows the memory address to the LCD panel. 

It only shows the address to the upper part of the LCD panel. Whether it be the upper or lower will be determined 

by the H/L condition of MAj i . 



No. 6 In the case of 64 characters/line (Number of lines: 16 lines max.) 



000 


001 


002 


003 




07 E 


07 F 


080 


081 


082 


083 




OFE 


OFF 


100 


101 


102 


103 




17E 


17F 


180 


181 


182 


183 




1FE 


1FF 


200 


201 


202 


203 




27 E 


27F 


280 


281 


282 


283 




2FE 


2FF 


300 


301 


302 


303 




37E 


37F 


380 


381 


382 


383 




3FE 


3FF 


400 


401 


402 


403 




47E 


47 F 


480 


481 


482 


483 




4FE 


4FF 


500 


501 


502 


503 




57 E 


57 F 


580 


581 


582 


583 




5FE 


5FF 


600 


601 


602 


603 




67 E 


67F 


680 


681 


682 


683 




6FE 


6FF 


700 


701 


702 


703 




77E 


77F 


780 


781 


782 


783 




7FE 


7FF 



The table above shows the memory address to the LCD panel. 

It only shows the address to the upper part of the LCD panel. Whether it be the upper or lower will be determined 

by the H/L condition of MAj j . 
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No. 7 In the case of 40 characters/line (Number of lines: 16 lines max.) 



000 


001 


002 


003 




04 E 


04 F 


050 


051 


052 


053 




09E 


09F 


0A0 


0A1 


0A2 


0A3 




0EE 


OEF 


0F0 


0F1 


. 0F2 


0F3 




13E 


13F 


140 


141 


142 


143 




18E 


18F 


190 


191 


192 


193 




1DE 


1DF 


1E0 


1E1 


1E2 


1E3 




22E 


22F 


230 


231 


232 


233 




27E 


27 F 


280 


281 


282 


283 




2CE 


2CF 


2D0 


2D1 


2D2 


2D3 




31E 


31F 


320 


321 


322 


323 




36E 


36F 


370 


371 


372 


373 




3BE 


3BF 


3C0 


3C1 


3C2 


3C3 




40E 


40F 


410 


411 


412 


413 




45E 


45F 


460 


461 


462 


463 




4AE 


4AF 


4B0 


4B1 


4B2 


4B3 




4FE 


4FF 



The table above shows the memoray address to the LCD panel. 

It only shows the address to the upper part of the LCD panel. Whether it be the upper or lower will be determined 

by the H/L condition of MAj i. 



No. 8 In the case of 32 characters/line (Number of lines: 16 lines max.) 



000 


001 


002 


003 




03 E 


03 F 


040 


041 


042 


043 




07 E 


07 F 


080 


081 


082 


083 




0BE 


OBF 


OCO 


0C1 


0C2 


0C3 




OFE 


OFF 


100 


101 


102 


103 




13E 


13F 


140 


141 


142 


143 




17E 


17F 


180 


181 


182 


183 




1BE 


1BF 


1C0 


1C1 


1C2 


1C3 




1FE 


1FF 


200 


201 


202 


203 




23 E 


23 F 


240 


241 


242 


243 




27E 


27F 


280 


281 


282 


283 




2BE 


2BF 


2C0 


2C1 


2C2 


2C3 




2FE 


2FF 


300 


301 


302 


303 




33E 


33F 


340 


341 


342 


343 




37E 


37 F 


380 


381 


382 


383 




3BE 


3BF 


3C0 


3C1 


3C2 


3C3 




3FE 


3FF 



The table above shows the memory address to the LCD panel. 

It only shows the address to the upper part of the LCD panel. Whether it be the upper or lower will be determined 

by the H/L condition of MAjj. 
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When using Display RAM in the graph mode 



Out 



DISPLAY 
RAM 



^ 



z\ 



t 



7 



!/ D ~O 7 



1 LA ~LA 4 



_^ MAq-MVIA, 



(Note) The cursor display should not be used by setting CSEN at L. 



(Example)HP = 8, VP = 8, 64 characters/line, 16 lines 



MSB 



Address configuration for Display RAM 



LSB 



|mau| ma 9 |mas |ma 7 |MA h | la 2 | lai | la„ |ma s |ma 4 |ma 3 |ma 2 [mai |ma | 



0000 




003 F 


0040 




007 F 


0080 




00BF 


j 


8K byte 





Upper 
surface 







/ 


1FC0 




1FFF 


2000 




203 F 


2040 




207 F 


2080 




20BF 




8K byte 





Lower 
surface 



3FC0 



3FFF 
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6. Dien Signal 

Before writing the data into DISPLAY RAM or 
ATTRIBUTE RAM, DIEN signal should be set at L. 

7. Memory Chip Enable Signal (MCE) 

Normally this signal is set at L. This signal becomes 
H when BUSY signal or DIEN signal become L, 
which reduces the current consumption of the 
external RAM by half. 

8. ODD/EVEN Number Data Processing 

When OEEN is set at H, ODD/EVEN number data 



processing is proceeded. 

The purpose of ODD/EVEN number data processing 
is to reduce the shift pulse "CP" speed by half. 
When MSM6240 is applied to wide LCD's control, 
the speed of shift pulse becomes high and it exceeds 
the maximum clock frequency of the LCD drivers, 
so, to reduce the shift pulse speed is required. 
When OEEN is set at L, ODD/EVEN number data 
processing is not proceeded. 

OEEN may set at L only when HP is set at 8 or less. 
In this case, the data is sent to OD ( (upper part) 
and OD2 (lower part). 



OD, 
ED, 
OD 2 

ED 2 
CP 


















X 


X 


X 


X 


X 


X 


X 


DLZ 


















X 


X 


X 


X 


X 


X 


X 


X 


















X 


X 


X 


X 


X 


X 


X 


X 


















X 


11 


X 


X 


X 


X 


X 


X 



9. Frame Pulse, Frame, Latch 

• Time chart 



Memory address 



stop 2nd line 



stop 3rd line 

•I- •!■ 



stop 



stop 



zzDDLrartrrrjLXDLYx^ 



LIP JJ_ 



-9*- 



FRP J_J- 
I 

FRM I 



X driver JC 
Y driver Y l 



" I 1st line Y 2nd line X f |~ V N th line 

J ! !-Hf 



~) ( 1st li ne 



■y n 



^ 



The proper FRP frequency is 50 to 70 Hz. 
fosc must be calculated so that it might match 
with FRP frequency. 
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10. XTAL Oscillation 





The frequency of the crystal is calculated by follow- 
ing formula. 
• HP is 8 or less 

f osc = (Number of characters + 8) X HP 
X 1/duty X FRPX 2 



HP is 10~16 



osc 



(Number of characters X 2+16) 
X 8X 1/duty X FRPX 2 



11. XTAL Oscillation Frequency Table 



HP = 8, FRP + 50~70Hz 



\ 

Duty 


No. of 
characters 

\ 


32 


40 


64 


80 


1/128 


4.1 ~ 5.7 


4.9 ~ 6.9 


7.4 ~ 10.3 


9.0 ~ 12.6 


1/96 


3.1 ~4.3 


3.7 ~ 5.2 


5.5 ~ 7.7 


6.8 ~ 9.5 


1/64 


2.0 ~ 2.9 


2.5~3.5 


3.7 ~ 5.18 


4.5 ~ 6.3 


1/48 


1.5~2.1 


1.8~2.5 


2.8 ~ 3.9 


3.4 ~ 4.8 



HP = 7, FRP = 50~70Hz 



\ 

Duty 


No. of 
characters 

\ 


32 


40 


64 


80 


1/128 


3.6 ~ 5.0 


4.3 ~ 6.0 


6.5~9.1 


7.9 — 11.1 


1/96 


2.7~3.8 


3.2~4.5 


4.8 ~ 6.7 


5.9 ~ 8.3 


1/64 


1.7 ~ 2.5 


2.2~3.1 


3.2~4.5 


3.9 ~ 5.5 


1/48 


1.3 ~ 1.8 


1.6 ~ 2.2 


2.5~3.5 


3.0 ~ 4.2 
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HP = 6, FRP = 50 ~ 70 Hz 




\ 

Duty 


No. of 
characters 


32 


40 


64 


80 


1/128 


3.1 ~4.3 


3.7 ~ 5.2 


5.6 ~ 7.8 


6.8~9.5 


1/96 


2.3~3.2 


2.8 ~ 3.9 


4.1 ~5.7 


5.1 ~7.1 


1/64 


1.5~2.1 


1.9 ~ 2.7 


2.8~3.9 


3.4~4.8 


1/48 


1.1 ~1.5 


1 .4 ~ 2.0 


2.1 ~2.9 


2.6 ~ 3.6 



HP = 5, FRP = 50~70Hz 



\ No. of 
\ characters 
Duty \ 


32 


40 


64 


80 


1/128 


2.6~3.6 


3.1 ~4.3 


4.6 ~ 6.4 


5.6~7.8 


1/96 


1.9 ~ 2.7 


2.3~3.2 


3.4~4.8 


4.3 ~ 6.0 


1/64 


1.3 ~ 1.8 


1.6 ~ 2.2 


2.3~3.2 


2.8~3.9 


1/48 


0.9 ~ 1.3 


1.1 ~1.5 


1.8 ~ 2.5 


2.1 ~2.9 



HP = 10 ~ 16, FRP = 50~70Hz 



\ No. of 
\ characters 


32 


40 


64 


80 


Duty 


\ 


1/128 


8.2 ~ 11.5 


9.8 ~ 13.7 


14.7 ~ 20.6 


18.0 ~ 25.2 


1/96 


6.1 ~ 8.5 


7.4 ~ 10.4 


11.1 ~15.5 


13.5 ~ 18.9 


1/64 


4.1 ~ 5.7 


4.9 ~ 6.9 


7.4 ~ 10.3 


9.0 ~ 12.6 


1/48 


3.1 ~ 4.3 


3.7 ~ 5.2 


5.5 ~ 7.7 


6.8 ~ 9.5 



The value on above tables are affected by the 

maximum frequency of LCD driver's shift clock 

input and an maximum frequency of f osc . 

The relation between f osc and shift clock is as 

follows. 

• When ODD/EVEN data processing is proceeded 

CP = fosc/ 4 

• When ODD/EVEN data processing is not pro- 
ceeded 

CP = W/2 



For example, the f osc is limited as follows when 
MSM5260GS, whose maximum frequency of shift 
pulse is 3.3 MHz, is connected to MSM6240GS. 

• When ODD/EVEN data processing is proceeded 

f osc < 10 MHz 

• When ODD/EVEN data processing is not pro- 
ceeded 

W < 6.6 MHz 
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TYPICAL SYSTEM CONFIGURATION 



EVEN SEG DRV 



ODDSEG DRV 



£ 



w 



ODDSEG DRV 



EVEN SEG DRV 



... I |T| 

(J-I-LUULLU." 



'iTim-rrrfi 



L 

TTT 



-» MSM5260GS 



MSM 
5260GS 



ULLI 



#± 



ED, 
OD, 



-LIP 
-FRP 
-FRM 
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MSM6255GS 



DOT MATRIX LCD CONTROLLER 




GENERAL DESCRIPTION 

The OKI MSM6255GS is a CMOS Si-gate LSI designed for use in controlling large size of DOT MATRIX LCD panels 
in characters and graphics. 



FEATURES 



Display control capacity 

- Graphic mode: 512,000 dots (2 16 bytes) 

Memory address MAp ~MAi5 

— Character mode: 65,536 characters (2 bytes) 

Display address MAq ~MAi5 
Direct interface with 8085 or Z80 CPU 
Duty: 1/2 to 1/256 selectable 
Attribute 

— Screen clear 

- Cursor ON/OFF/blink 



Scrolling and paging 

Display system: AC inversion at each frame 

Data output (upper and lower display outputs) 

4-bit parallel output, 2-bit parallel output 

1-bit serial output 
Crystal oscillation 
Low C-MOS Silicon gate process 
Single +5V power supply 
80-pin flat package 



PIN CONFIGURATION 



< 

or 


< 

cr 


< 


< 




o 

cr 


a 

X 


o 

x 


a 

X 


o 

x 

s 


D 
X 


3 


Q 

cr 


o 


a 


a 


a 


Q 


□ 


o 


D 


I* 


II 


IS 


S3 



XT [~ 


65 




xtr 


66 




vss fj 


67 


TEST1 [[ 


68 


TEST2 Q 


69 


5Tv (~ 


70 




MA,< P 


71 




ma, a r 


72 




MA|j [~ 


73 




ma ,2 r 


74 




MA|, l_ 
MA,„ P 


75 
76 




MA,, |~ 


77 




MA„ f~ 


78 




MA, P_ 

ma„ r 


79 

io 



o 



40 


| ADF 




39 


IDISN 




38 


|BUSY 




37 


_JCH0 




36 


|UD, 




35 


lUD: 




34 


1 uo. 




33 


1 UD„ 




32 


~J V D D 




31 


Hld, 




30 


LD 2 




29 


LD, 




28 


Hld, 




27 


1 FRMB 




26 


| CLP 




25 


_]«* 
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03 



RD 
WR 



XT 
XT 











M 






r 


1 


/-A 


Input register 


w 


Output register 




Inst 
_rjgis 

R/W 


uction 
ter 




control 



tt 



Cursor 
address 



C>CLR 



Cursor 
address 



Cursor 
position 

(upper) 



Cursor 

position 

(lower) 



Number 
of V n 



^ Number 

• of duty 



. Number of 

-\^HNf characters h, 
-v* gonial d.reci 



t> PR 



V 



15 



^ 



CMP 

1= 



£> CMP C~ 



£> CMP 



< 



Cursor 

generation 

circuit 



£> CMP C— I V p counter 3- 



£> CMP 



Duty counter 



J 



Shift clock 
suspension 
counter 



circuit for CH^ 
PS and Load 



Timing 
control 



> E: 



Start 

address 

(lower) 



Start 
SUF fddress 
(upper) 



iz a 



Linear 
address 
counter 



<z 



nl 



7=$ 



2-bit parallel 
output 

4 bit parallel 
output_ 



Ml 



,MA 
MA, 



"DIEN 



RA> 



_^UD ~UD 3 
"^LDo~LD., 



CLP 
CE0 

RD 
RD, 

FRP 

FRMB 



o 
o 

7*. 

D 

> 
to 

> 
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ABSOLUTE MAXIMUM RATINGS 




Parameter 


Symbol 


Condition 


Rating value 


Unit 


Supply voltage 


V D D 


T a = 25°C 


-0.3 ~ 6 


V 


Input voltage 


V||M 


T a = 25°C 


-0.3~V DD 


V 


Storage temperature 


T stg 


— 


-50 ~ 1 50 


°C 



OPERATING RANGE 



Parameter 


Symbol 


Condition 


Range 


Unit 


Supply voltage 


V D D 


— 


4.5 ~ 5.5 


V 


Operating temperature 


"•"op 


— 


-20~85 


6 c 


Operating frequency 


fosc 


V DD = 5V±10% 


~ 11 


MHz 



INPUT CHARACTERISTICS 

(V DD = 5V ± 5%, T a = -20 ~ 85° C) 



Parameter 


Symbol 


MIN 


TYP 


MAX 


Unit 


Applicable terminal 


"H" input voltage 


V|H 


2.4 


- 


- 


V 


DB ~DB 7 , CS, RD,"WR, A ~ Ai 5 , 
DIEN,ADF,RD ~RD 7 


"L" input voltage 


V|L 


- 


- 


0.7 


V 


"H" input voltage 


V|H 


4.5 


- 


- 


V 


RES, DIV", XT 


"L" input voltage 


V|L 


- 


- 


1.0 


V 


"H" input voltage 


'IH 


- 


- 


1 


MA 


DB ~ DB 7 , CS, RD, WR A ~ A 15 , 
DIEIM, ADF RD ~ RD 7 , RES, DIV 


"L" input voltage 


l|L 


- 


- 


-1 


MA 


"H" input voltage 


'IH 


- 


- 


250 


JUA 


TEST1.TEST2 


"L" input voltage 


l|L 


- 


-. 


-1 


JUA 



OUTPUT CHARACTERISTICS 

(V DD = 5V ± 5%, T a = -20 ~ 85° C) 



Parameter 


Symbol 


Condition 


MIN 


TYP 


MAX 


Unit 


Applicable terminal 


"H" output current 


'OH 


Vqh - 2.8V 


-500 


- 


- 


MA 


LD ~ LD 3 

UD ~UD 3 

MA ~MA 1S 

RA ~RA 3 

CH0, CE0, LIP, FRP 

FRMB, BUSY, CLP 

DB ~DB 7 


"L" output current 


"OL 


v L = °- 4V 


2.4 


- 


- 


mA 
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CURRENT CONSUMPTION 

(V DD = 5V ± 5%, T a = -20 ~ 85° C) 



Parameter 


Symbol 


v D d 


Condition 


MIN 


TYP 


MAX 


Unit 


Static current 


!dDS 


5 


f osc = Hz, No load 


- 


- 


50 


MA 


Dynamic current 


'dd 


5 


W= 10 MHz, No load 


- 


- 


15 


mA 



Note: TEST1 and TEST2 are open, and other inputs are either Vqd or GND. 



SWITCHING CHARACTERISTICS 




(V DD = 5V ± 5%, T a = -20 ~ 85° C) 



Parameters 


Symbol 


Load condition 


MIN 


TYP 


MAX 


Unit 


Applicable terminals 


Rising time 


V 


60 pF 


- 


- 


100 


ns 


All output terminals 


Falling time 


tf 


60 pF 


-. 


- 


100 


ns 



MAXIMUM OPERATING FREQUENCY 

(V DD = 5V ± 5%, T a = -20 ~ 85° C) 



Parameter 


Symbol 


Condition 


MIN 


TYP 


MAX 


Unit 


Notes 


Oscillating frequency 


fosc 


DlV = "L" 


11 


- 


- 


MHz 


Crystal oscillator 


Basic clock frequency 


*s 


DTV = "H" 


5.5 


- 


- 


MHz 


External clock 



165 



■ DOT MATRIX LCD CONTROLLER • MSM6255GS ■- 



LCDC CONTROL SIGNAL TIMING CHARACTERISTICS 

(C L = 30pF, V d d = 5V ± 5%, T a = -20 ~85°C) 



Parameter 


Symbol 


MIN 


TYP 


MAX 


Unit 


Clock cycle time 


*CP 


180 


- 


- 


ns 


Clock "H" level pulse width 


P WH 


80 


- 


- 


ns 


Clock "L" level pulse width 


PWL 


80 


- 


- 


ns 


Clock rising/ falling time 


tcr/tcf 


- 


- 


20 


ns 


Character clock delay time 


*CH 


- 


- 


200 


ns 


Memory address clock delay time 


tMA 


- 


- 


100 


ns 


Memory address disable delay time 


*AD1 


- 


- 


40 


ns 


Memory address enable delay time 


*AD2 


- 


- 


40 


ns 


CPU address delay time 


*AD3 


- 


- 


100 


ns 


Refresh address delay time 


*AD4 


- 


- 


100 


ns 


Reset "H" level pulse width 


tRES 


1 


- 


- 


MS 



XT 

External 
clock 



CH„ 



J 



ADF 



DIEN 



RES 



l CP 



PWH 



"t- 



tcf 



PWL 



/ V 



/ 



tCH 



MAq~MAi5 Upper Side Address 



\ 



X 



Lower Side Address 



X 



*MA 



^MA 



\ 



MA ~MA 1S VALID 
RA ~RA 3 



f 



> 



Floating 



*AD1 



\ VALID 



tAD2 



\ 



MA ~MA 15 Refresh Address 



J 



>: 



tAD3 



CPU Address 



X 



— t A D4 



Refresh Address 



y 



tRES 
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BUS TIMING CHARACTERISTICS 

(C L = 50pF, V DD = 5V ± 5%, T a = -20 ~ 85° C) 



Parameter 


Symbol 


MIN 


TYP 


MAX 


Unit 


Ao, CS Set up time 


tcs 


100 


- 


- 


ns 


RD.WR Pulse width 


*cw 


300 


- 


- 


ns 


Address hold time 


*AH 


40 


- 


- 


ns 


Data set-up time 


*DS 


200 


- 


- 


ns 


Data hold time 


tDH 


40 


- 


- 


ns 


Output disable time 


tOH 





- 


40 


ns 


Access time 


*ACC 


- 


- 


200 


ns 




A , CS 

WR.RD 

DB ~DB 7 
(WRITE) 

DB ~DB 7 . 
(READ) 






*AH 




^ 


L 


X 


. tCS r 




tew 








F\ 


j 


' 




)i 




tDH 










L 


X 














7 


VALID 


^ 


y- 
















tACC 


tQH 
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LCD DRIVER INTERFACE TIMING CHARACTERISTICS 

(C L = 30pF, V DD = 5V ± 5%, T a = -20 ~+85°C) 



Parameter 


Symbol 


MIN 


TYP 


MAX 


Unit 


Data delay time 


tDA 


- 


- 


100 


ns 


1 Character cycle time 


*CH0 


730 


- 


- 


ns 


Latch signal delay time 


tc 


- 


- 


200 


ns 


Latch signal "H" time 


*LIP 


1.46 


- 




ns 


Chip enable clock delay time 


tCE 


- 


- 


200 


ns 


Chip enable clock "H" time 


tCEtf 


730 


- 


- 


ns 


Ready signal delay time 


*B 


- 


- 


200 


ns 


Ready signal "H" time 


tBUSY 


5.11 


- 


- 


MS 


Frame signal delay time 


tFRP 


2t CH0 


- 


2tCH0 +200 


ns 


Alternating frame signal delay time 


tFR 


- 


- 


200 


ns 



CLP 



UD ~UD 3 ' 
LD ~LD 3 



CH, 



LIP 



CE, 



BUSY 



LIP 



FRP 



FRMB 



X 



tDT 



X 



*CE 



/ \ / V 



X 



tCH</> 



V_i \ /f V 



tLIP 



tCE0 



A 



tB 



r~x 



a 



tFRP 



/ 



tFR 



X 



tCE 



tBUSY 



X 



tB 



^~X. 



\ 



tFRP 
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TIMING FOR FETCHING PATTERN DATA 

(V D D = 5V ± 5%, T a = -20 ~85°C) 



Parameter 


Symbol 


MIN 


TYP 


MAX 


Unit 


Upper side data set-up time 


l UDS 


120 


- 


- 


ns 


Upper side data hold time 


<UDH 


40 


- 


- 


ns 


Lower side data set-up time 


l LDS 


120 


- 


- 


ns 


Lower side data hold time 


tLDH 


40 


- 


- 


ns 




CH0 



MA ~MA 15 



CD 



Upper 
side 



RD ~RD 7 



Lower 
side 




© 



Upper 
side 



«UDS 'UDH t LDS t LD h 



Lower 
side 



Upper \ / Lower 

side data X data side 
of © A of © 
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PIN DESCRIPTION 



Terminal No. 


Terminal name 


l/O/Z 


Function 


1 ~ 6 
71 ~ 80 


MA 
MA 1S 


o/z 


Address output for displaying RAM. 


7 

s 

22 


A 
Ais 


I 


Memory address input terminals. 


23 


FRP 





Frame signal .... Synchronization of display 


24 


LIP 


a 


Display data latch signal 


25 


CE0 





Chip enable clock for LCD segment driver. 


26 


CLP 





Display data shift clock 


27 


FRMB 


a 


AC signal 


28 

s 

31 


LD 

s 

LD 3 


o~ 


Display data parallel output for lower side. 


32 


V D D 




Supply voltage 


33 
36 


UD 

S 

UD 3 





Display data parallel output. Upper display 4-bit output 
(0D1, ED1,OD2and ED2 outputs) 


37 


CH0 


& 


Character clock 


38 


Busy 





Ready state signal. This signal is used while serial 
transmission stops. 


39 


DIEN 


i 


Display enable signal. When this signal is H, display is 
enabled. 


40 


ADF 


i 


Address floating input. When this signal is L, MAo~ 
MAi S RAo~RA 3 are high impedance. Whereas, it is H, 
Ao~Ai5 or a refresh address is output to MAo~MAi5. 


41 


CS 


i 


Chip select. 


42 


RD 


i 


Read Reading data is valid when RD = L 


43 


WR 


i 


Write Data is written when WR = H 


44 


RES 


i 




45 

s 

52 


DB„ 
DB 7 


I /o/z 


8-bit data bus . . . Common terminal for three state I/O. 


53 

s 

60 


RD 
RD 7 


I 


ROM/RAM data input . . . Dot pattern data for the 
character generator 


61 

s 

64 


RA 

s 

RA 3 


o/z 


Raster address output. 

*This output is not used in the graphic mode. 


65 
66 


XT 
XT 


I 




X'tal osc . . . .When an external clock is used by setting 
5TV to "L", feeds it to XT. 


67 


V SS 




Ground pin. 


70 


div 


I 


"H": EXT clock. 

"L": Self-excided oscillation 
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FUNCTIONAL DESCRIPTION 

1. LCDC Internal Registers 

The internal registers include one instruction register (|R) and nine data registers. (See Table 1). 



Table 1 MSM6255GS internal registers 



cs 


A 


Instruction 
register 


Register 


Register name 


READ 


WRITE 


Data bit 


3 2 10 


7 


6 


5 


4 


3 


2 


1 





H 


X 


X X X X 




Invalid 


- 


- 


















L 


H 


X X X X 


IR 


Instruction register 


o 


o 


X 


X 


X 


X 










L 


L 


L L L L 


MOR 


Mode control 
register 


X 


o 


X 
















L 


L 


L L L H 


PR 


Character pitch 
register 


o 


o 










X 








L 


L 


L L H L 


HNR 


Horizontal character 
number register 


o 


o 


X 
















L 


L 


L L H H 


DVR 


Duty number register 


X 


o 


















L 


L 


L H L L 


CPR 


Cursor form register 


o 


o 


















L 


L 


L H L H 


SLR 


Start address (lower) 
register 


o 


o 


















L 


L 


L H H L 


SUR 


Start address (upper) 
register 


o 


o 


















L 


L 


L H H H 


CLR 


Cursor address 
(lower) register 


o 


o 


















L 


L 


H L L L 


CUR 


Cursor address 
(upper) register 


o 


o 




















Note: "L" is read if the data of the registers marked X is read. 



— Instruction register 

The instruction register is a register for specifying the address of the data register which is accessed. 
This register is cleared when RES input is "L". 
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Mode control register 

The mode control register is specified by writing "00h" in the instruction register. 




Register 


A 


D 7 


D 6 


Ds 


D 4 


D 3 


D 2 


Di 


Do 


Instruction register 


H 


L 


L 


L 


L 


L 


L 


L 


L 


Mode control register 


L 


L 


MODE DATA 




H/L 



H/L 



5o 

uo 



H/L 



H/L 



Output system 



1-bit serial 



2-bit parallel 



4-bit parallel 



1-bit serial 



2-bit parallel 



4-bit parallel 



U.H: Display ON 
L: Display OFF 



-+~D 5 D 4 

L L 

L H 

H L 

H H 



Cursor OFF 
Cursor OFF 
Cursor ON 
Cursor blink 



Character display 



Graphics 



-H: 16 frames -\ ... . 

„_ , V Half of blinking cycle 

L: 32 frames J 
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— Character pitch register 



Register 


A 


D 7 


D 6 


D 5 


D 4 


D 3 


D 2 


Di 


Do 


Instruction register 


H 


L 


L 


L 


L 


L 


L 


L 


H 


Character pitch register 


L 


(Vp-1) 


L 


(Hp-1) 



Hp represents the number of bits to be displayed 
among one byte display data sent from RAM. 
The value of H p is the following five types. 



H p 


D 2 


Dt 


Do 


4 


L 


H 


H 


5 


H 


L 


L 


6 


H 


L 


H 


7 


H 


H 


L 


8 


H 


H 


H 




— Horizontal character number register 





A 


D 7 


D 6 I D s 


D 4 


D 3 


D 2 


Di 


Do 


Instruction register 


H 


L 


L 


L 


L 


L 


L 


H 


L 


Character number register 


L 


L 


(H N -1) 



Assuming the total horizontal dot number of the display is T?h, 

T?h = H p XH n , where Hn = 2~128. 
The maximum value of T?h = 8 x 128 = 128 bytes = 1,024 dots. 



— Duty number register 



Register 


A 


D 7 


D 6 


D 5 


D 4 


D 3 


D 2 


Di 


Do 


Instruction register 


H 


L 


L 


L 


L 


L 


L 


H 


H 


Time division register 


L 


(N X -1) 



2~256 



Cursor form register 



.Register 


A 


D 7 


D 6 


Ds 


D 4 


D 3 


D 2 


Di 


Do 


Instruction register 


H 


L 


L 


L 


L 


L 


H 


L 


L 


Cursor position register 


L 




(Cp U 


-1) 




(C pd -1) 



The cursor is displayed on the lines from Cp U to 
Cpd in the character display mode. The length of 
the cursor in the horizontal direction is equal to 
the character pitch in the horizontal direction, 
H n . 



The cursor is not displayed in graphic mode. 
The relation between the cursor and Vp is as 
follows. 
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Font configuration of H p = 7 and V p = 8 




































1 ■' 
































3 
































5 
















7 ' t 


\ t 


\ f 


1 / 


\ t 


\ t 


\ ( 


\ 


' \ 


) \ 


1 


) \ 


) \ 


) \ 


) \ 


) 



















































3 
















































r t\ t\ t 


\ 1 










\> \) \J Kt W V/ W 
7 f\ r\ /\ /\ *\ A\ *i 


' \ 


/ \ 


J V 


f \t \l \/ VJ 



















1 / 


\ t 


\ f 


\ t 










1 W W W W W W V/ 

i /* '\ n n n n n 


\) \j \) \) \) \) \J 

i f\ f\ f\ f\ f\ f\ f\ 


3 V.J \J Ki \) \J {) K.) 
1 f* '\ t\ f* '*■ *"\ f\ 


4 {,) {.) {.) {) {) KJ \>) 


5 \) K) {) KJ V) \J \) 



































= 8, C, 



pd 



= 7 > c pd 



2, C pc | - 6 



Note: (1) Setting of C pu , C pc j > Vp is not available. 

(2) The cursor signal and pattern data are displayed subject to EX-OR. 



— Start address (lower) register 



Register 


A 


D 7 


D 6 


Ds 


D 4 


D 3 


D 2 


Di 


Do 


Instruction register 


H 


L 


L 


L 


L 


L 


H 


L 


H 


Display start address register (lower byte) 


L 


Start address (lower) 



— Start address (upper) register 



Register 


A 


D 7 


D 6 


Ds 


D 4 


D 3 


D 2 


Di 


Do 


Instruction register 


H 


L 


L 


L 


L 


L 


H 


H 


L 


Display start address register (upper byte) 


L 


Start address (upper) 



The display start address shows an address of 
the RAM which stores data displayed at the left 
end and the most upper position. 



The start address is composed of upper and 
lower 8 bits (16 bits in total). 



— Cursor address (lower) register 



Register 


A 


D 7 


D 6 


Ds 


D 4 


D 3 


D 2 


Di 


Do 


Instruction register 


H 


L 


L 


L 


L 


L 


H 


H 


H 


Cursor address register (lower byte) 


L 


Cursor address (lower) 



— Cursor address (upper) register 



Register 


A 


D 7 


D 6 


Ds 


D 4 


D 3 


D 2 


Di 


Do 


Instruction register 


H 


L 


L 


L 


L 


H 


L 


L 


L 


Cursor address register (upper byte) 


L 


Cursor address (upper) 



By this instruction, the value of the cursor 
address is written in the cursor address register. 
The cursor is displayed at the position specified 
by the cursor address register. 
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2. LCD Display 



RDn 



H r 



RDo 



> a 

D 



« 5 
> o 



aoaiiioa 

aaiaoDiD 
pgiaaaiD 

ODIODQia 

ddiriiid 
ddiqqoid 
dqiqdoid 
■■aaaaaa 

■■■■■■■■ 



/~ L pu 
uT c pd 



r 






-pa I 



r 



\- 






r 




Table 2 Legend 



Symbol 


Name 


Meaning 


Value 


H p 


Horizontal pitch 


Pitch of characters in horizontal 
direction 


4 ~ 8 dots 


V P 


Vertical pitch 


Pitch of characters in vertical 
direction 


1 ~ 16 dots 


H N 


Number of characters in one line 


Number of characters per line or 
number of words per line 


2 ~ 128 characters 


v s 


Number of rows 


Display duty 


2~256 


Cp U 


Cursor start position 


A position where the cursor starts 
display 


Line 1 — 16 


Cpd 


Cursor end position 


A position where the cursor stops 
display 


Line 1 — 16 
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3. Built-in BusAverter 

The bus averter which switches the address buses 
Ao ~ A15 of the CPU with the memory address 
buses of the refresh. The refresh memory addresses 
are output to MAg ~MAj5 when the input terminal 
of DIEN is set at high level and Aq ~ A15 are output 
to MAq ~ MA15 when the input terminal of DIEN 
is set at low level. 

4. External Clock Operation 

An external clock enables the MSM6255GS to 
operate when the input terminal of DIV is set at 
high level. The external clock is input to XT. 



5. Address Output Floating 

MA ~ MA 15 and RA ~ RA 3 become high 
impedance when the input terminal of ADF is 
set at low level. This function is used when the 
address buses of memory are opened to others 
than MA ~MA 1S . 

MAq ~ MA15 and RA . ~ RA 3 become normal 
impedance when the input terminal of ADF is 
set at high level. 



6. Power Down Function 

Power down function of the MSM5279GS (seg- 
ment driver) can be used by connecting the 
output terminal of CE0 to the ECLK input of the 
MSM5279GS. This function is valid only in 4-bit 
parallel output mode. 



7. Refresh Memory Address 
(MA ~ MA 15 ) Operation 

In the horizontal direction, MAxx is counted up 

at the trailing edge of CH0. Upper side is addressed 

while CH0 is set at low level and lower side is 

addressed while CHm'is set at high level. 

MAxx is counted up even if it exceeds the number 

of horizontal display characters, but this does not 

affect the display since no data is being transferred 

at the time. 

The period in which the data transfer is suspended 

corresponds to eight characters. When the period 

passes, one horizontal cycle is completed and the 

next cycle is commenced. 

Memory address operation in the graphic mode is 

shown in Fig. 2 and that in the character mode is 

shown in Fig. 3. 



Address configuration of display RAM 



HSB 






























LSB 


MA 1S 


MA 14 


MA 13 


MA 12 


MA n 


MA10 


MA 9 


MA 8 


MA 7 


MA 6 


MA S 


MA 4 


MA 3 


MA 2 


MAj 


MA 







Fig. 2 Memory 


dddre 


s in the 


qraphic 


mode 1640 


2001 






Suspsnsi 
data tran 


onol 
sfer 








' 1 word \ 






/ 


\ 






0000 


0001 




004 E 


004 F 




I 


0050 


0051 




009 E 


009 F 






I 
Upp 

Low 


- 


1EF0 


1EF1 




1F3E 


1F3F 




1F40 


1F41 




1F8E 


1F8F 




1F90 


1F91 




1FDE 


1FDF 








J3E30 | 3E31 


1 












| 3E73 


I 3E7F I 



























Note: L is output for RAn ~RA 3 . 
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Test 

address 

000 

001 

010 

011 



< 



100 
101 
110 

"v 111 

000 



Line 2 S 



111 
000 



Line 13 < 



H N (N 


umber of characters in horizontal display line) 






/ 1 characte 


r 


_^ 


Suspension of 
data transfer 




/ X 


' \ 


0000 


0001 




004 E 


004 F 








0000 


0001 


«- 


004 E 


004 F 












































































0000 


0001 





004 E 


004 F 






0050 


0051 


■> 


009 E 


009F 




















0050 


0051 


- 


009E 


009 F 




Upper 


I 


1 














0370 


0371 





03BE 


03BF 


























































































0370 


0371 





03BE 


03BF 






03C0 


03C1 


- 


040E 


040F 




, 
























































































03C0 


03C1 





040E 


040F 
































L 


3 we 


0730 


0731 





077E 


077F 








































































































0730 


0731 


- 


077E 


077F 







Note: Start address is 0000, 80 characters x 24 lines and V p = 8. 
Fig. 3 Memory address in the character mode (80 characters x 24 linesl 
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8. Output Mode 

Three kinds of modes, 1 bit serial, 2-bit parallel 
and 4 bit parallel, are available as output modes. 
Data flow of each mode is shown below. 









Data shift 










Segment 
driver 






— — — — 


"* ' UD 






V 


V 










Upper 


LCD panel 




Lower 






ft 





ft 








Segment 
driver 






Data shift 

















Fig. 4 1 bit seriel data transfer 

















I 








UD, 




I 

I 
1 

i , T ._ 

i 1 


i 
i 

1 TT— 

> 1 








UD 






W 




W 








Upper 


LCD panel 




Lower 






n 




ftft 








r u — 

i 

j 




1 
1 








■" UD3 




1 


1 



















Figure 5 2-bit parallel data transfer 
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Fig. 6 4 bit parallel data transfer 

Time charts corresponding to data transfers shown 
in Fig. 4 — Fig. 6 are shown in Fig. 7 — Fig. 9. 



4 \ 








UD0-UD3 ■ N 




X 




J 




ft 







- 












V 




U 




V 









Upper 
Lower 


LCD panel 








ft 




{} 




ft 




- 


- 


7 


- 


.... 




7 




\ 








LD ~LD 3 


4 
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B 



f s juiruuinAnjinjiru" ~jz.~^^ 

CH0 | 1 -j p 



1_ 



1 I L 



MA ~MA 15 ENDN I ENDM | | STAN | STAM | STAN+1 | STAM+1 | | f 



Suspension of data 
transfer 



c-p 1/iRnnjirinnjiQRTLriJui 



UD 1 | | | | | J |d,Nd,|4|3|2|i|67- 



jUL/uuinnnjiJinnnrLJiJiri zz~isz ~ 



|D 7 | 6 I 5 |4 |3 |2 | 1 |d6(d7}6 [ 5 | 4 |3 |2 1 1 ]5J" 



"°. I I I I I m^ fi |5|4|3|2|l|Do 



STAN + 1 data 



Dt| 6|5|4l3|2h|pjD-|6|5|4|3|2|l |5J" 



STAM+1 data 



Note: STAN: First memory address of one horizontal line.in the upper side 

STAM: First memory address of one horizontal line in the lower side 

ENDN: Last memory address of one horizontal line in the upper side 

ENDM: Last memory address of one horizontal line in the lower side 



Fig. 7 1 bit serial data transfer 



'. juiruinnjuuinrui _ _~ : i z z injinnjuuuinnnnnnjiri^~~ 



"1 I L 



\ -~MA ls ENDN | ENDM | 



| STAN | STAM | STAN+1 | STAM+1 | | | 



I Suspension of data I 

I m tra nsfer __l 



!JTJTj-i_rL_rL_rLru~L 



jnjnjXRJTJ~Lrun_riJiTTJTi^jn_rL 



|D 7 |D 5 I D,| D, | D 7 | D 5 |D, | 0, | | | | I |T 



D 7 °5 D., 

















1 


1 1 1 1 * 


D 4 


D:| 


Do 




D 6 


| D 4 | D 2 | D | D 6 | D 4 | D 2 | Du | | | | | | | 










ENDN data 


r 


. 


STAN data - 1 « STAN + 1 data — ~J 



UDj 1 I I I I D 7 I D S I D3 I dT 



D 7 J D s J P., |D, J D 7 |D 5 I Dj |D, |" 



UD 3 1 I I I 


D b 


D 4 | D 2 | 


Do 




D„| D 4 | D 2 | D | D B | D 4 | D, | D | | | | | | | 








ENDM data 

















Note: STAN: First memory address of one horizontal line in the upper side 
STAM: First memory address of one horizontal line in the lower side 
ENDN: Last memory address of one horizontal line in the upper side 
ENDM: Last memory address of one horizontal line in the lower side 



Fig. 8 2-bit parallel data transfer 




CHp 



T J 



MA ~MA ENDN | ENDM | ENDN + 1 { ENDM + 1 | | STAN | STAM | STAN+1 |STAM+1 | | | 

I Suspension of data transfer I 



UD, | D 7 | D 3 | D 7 | D 3 


D 7 | D 3 J D 7 


Di 




1 1 * i 1 


UD, | D 6 | D 2 | D 6 | D 2 | 6 | D 2 | D 6 | D 2 | 


i ! i 


UD, 1 D 5 | D, 


D S | Dl 1 Ds 1 D, 


Ds 1 D, 




• 1 




UD n I D 4 | D | D 4 | D | D 4 | D | D 4 | D 




1 


1 1 




1 |- 

ENDM-1 data ENDN data STAN data STAN+1 data 


-D 3 | D 7 


D 3 | D 7 | D., j D? | D 3 | D 7 | D 3 




: : ! ! 




LD, | D 6 | D 2 | D 6 | D 2 | D 6 | D 2 | D 6 | D 2 




ll II 
II 1 1 




LD, | °s | D, | D s | D, | D 5 | D, | D S | D, 


1 1 ill 
ii III 


LD„ | °4 | D | D 4 | D I D 4 | D | D 4 1 Do 



ENDM-1 data 



ENDM data 



STAM data 



STAM + 1 data 



Fig. 9 4 bit parallel data transfer 
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9. LCD Driver 

The most suitable LCD drivers for 4-bit parallel 
data transfer are MSM5278GS (common driver) and 
MSM5279GS (segment driver). MSM5260GS is the 
most suitable common/segment LCD driver in the 
case of 1-bit serial data transfer and 2-bit parallel 
data transfer. 

Note: 4-bit parallel data transfer cannot be applied 
to MSM5260GS. Both 1-bit serial data trans- 
fer and 2-bit parallel data transfer cannot be 
applied to MSM5279GS. 



10. Relation Between Duty and 
Number of Lines 

Number of lines is determined by Vp, vertical 

character pitch, and Vp, number of lines in vertical 

direction. 

Number of lines = Vg/V p X 2 

Note: In the graphic mode, number of lines should 
not be odd number. 



11. Calculation of Crystal Oscillation 
Frequency (f 0S c) 



Tablo 3 Calculation formula of f osc 



DIV 


Output mode 


Calculation formula of f osc 


Calculation example (MHz) 


L 


G> 


FRPX (H N + 8) X H p X VgX 2 


9.856 


© 


FRPX (H N + 8) X Vj£ X 4 


2.464 


H 


© 


FRPX (H N + 8)X V p X Vg 


4.928 


(D 


FRPX (H N + 8) X VgX 2 


1.232 



Note: (1) table 3 shows a calculation example assuming that FRP = 70 Hz, H|\j = 80, H p = 8 and V£ = 100, how- 
ever, the example of Hp = 4 ~ 7 in 4-bit parallel is not included. 

(2) Output mode © : H p = 4 ~ 7 in 1 -bit serial, 2-bit parallel and 4-bit parallel 
Output mode (2) : H p = 8 in 4-bit parallel 



12. Calculation of Character Clock 
(CH^) Frequency 



CH0= FRPX (H N + 8)X Vg 

Example: Assuming FRP = 70 Hz, H N = 80 and Vg= 100, 
CH0= 1.62 (/is) 



13. Calculation Shift Clock (CLP) 
Frequency 



Table 4 Calculation formula of CLP 



Output mode 


Calculation formula of CLP 


Calculation example (MHz) 


1 bit serial 


FRPX (H N + 8) X H p X Vg 


4.928 


2-bit parallel 


FRP X (H N + 8) X H p X Vg X 1/2 


2.464 


4-bit parallel 


FRP X (H N + 8) X H p X Vg X 1/4 


1.232 



Noto: Table 4 shows an calculation example assuming that FRP = 70 Hz, H|\j = 80, H p = 8 and Vg = 100. 



183 



DOT MATRIX LCD CONTROLLER • MSM6255GS ■- 



14. Relation Between Reference Clock (fs) 
and External Clock 





f s functions as a dot clock in LCDC and the dot counter inside the IC is counted up at the tailing edge of f s . 
The dot counter operates in N number system and its signals are output as CH0. 
(Refer to time charts Fig. 7—9 and Fig. 14.) 



15. Access to the Display RAM 

In writing/reading the data to/from the CPU, DIEN 
should be low level. By setting DIEN signal at low 
level, the address from the CPU are output from 
MAo~MAi5, and this enables the access to the 
display RAM. 

There are 3 method about accessing display RAM 
from the CPU. 

(1 ) Direct access from CPU 

Display RAM is accessed directly from the 
CPU, irrespective of MSM6255GS condition 
(refresh cycle or not). 

In this method, the RAM address changes to 
the CPU address when the display is on the 
screen. So, frequent address to the RAM causes 
flickering on the screen. 

(2) Access during BUSY signal is at high level 

BUSY signal indicates the period when the data 
transfer is stopped and BUSY signal is set at 
high level during the data transfer is stopped. 
The period when BUSY signal is high corre- 
sponds to that of seven characters'. If display 
RAM is accessed during this period (when 



BUSY is high), the display on the screen does 
not flicker. 

Note: This method is effective when the size of 
screen is small. In the case of big size 
screen, 640 x 200 dot, 1 -character needs 
approx. 1.61(5. So, in this case, the period 
when BUSY is at high level is 11.2^ 
which is impossible to write a lot of data. 

(3) Synchronized access 

Refresh scycle and CPU scycle are alternately 

performed. So, there is no flickering on the 

screen and there is no need to scence the BUSY 

signal. 

In this method, however, some external circuits 

are necessary. The timing chart of this method 

is described in the Figure 10 below. 
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CH0 



DIEN 



display 
RAM - 
OUT _ 



T C 



CPU 



T L 



LCDC 



j lL__j v 



^ 



CPU LCDC CPU | LCDC I CPU I LCDC 



^fetching the 
pattern data 

-©-V/77T7T7-A/ & 



I 



WZM^mMtfZimZZK^MM^M 



tRAM tUDS tUDH 
Figure 10 Basic timing of synchronized access to the display RAM. 



legend 




TC 


: Period wihen the address bus is 




occupied by CPU 


T L 


: Period when the LCDC fetches 




the refreshed data 


tRAM 


: Refresh address delay time + 




memory access time 


tUDS 


: Upper side data set-up time 


tUDH 


: Upper side data hold time 







MAo~MAi5 output address to the upper side 
when DIEN is high and CH0 is low. 
To perform synchronized access method, the 
timing between DIEN and CH<£ should be as 
described in Figure 10. 
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Figure 1 1 Wait function controlling circuit 



WR 



dPRq 



r— " clQ— i 



<CtU 



DATA LATCH 



Display RAM must meet following require- 
ment. 

TL^RAM + tUDS 
In writing data into the display RAM, LCDC 



should be synchronized so that the write pulse 
should occur during the period of Tq. In read- 
ing the pattern data from the CPU, the data of 
display RAM should be talched first. 
Figure 1 1 shows the controlling circuit. 
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16. DIEN 

DIEN has to be generated when the display RAM is 
accessed by Synchronized access method described 
in 15-(3). 

(1 ) Control the LCD module by separating 
upper side and lower side 

Timing chart of XT and CH0 is described as 
below. In this case, 4-bit data transfer is applied 
and H n =8. 



XT / \ 
CH0 


iT^\^~\^~^^ 


I \ l \ 

4- — X CH 


— *- 



DIEN signal is generated by XT and CH0 . 
DIEN signal generating circuit is described in 
the figure bellow. 



CH0- 



| r-^C^ — "" DIEN 



D Q 
5 



When Hp^S in the 1-bit serial, 2-bit parallel and 
4-bit parallel mode, the relation between XT 
and CH0 should be refered to Figures 7 and 8. 

17. Scroll 'Paging 

Scroll 'paging is enabled by setting the display start 
address to the scroll address register. 

(1) Memory address of vertical scroll-paging 

Figure 2 shows the memory address when the 

start address is 0000. When the start address is 

set at 0050, display will be vertically shifted by 

+1. 

By setting the starting address one by one, 

screen will scroll vertically. 

Paging will be performed by setting the start 

address as 3E80. 

(2) Memory address of horizontal scroll 

When the starting address is set at 0001 in 
Figure 2, the display on the screen will be 
shifted by +1 byte horizontally. The data 
shown as 004F in Figure 2 corresponds to the 
memory data in the 2nd line shown as 0050. 
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Figure 12 System configuration in graphic mode 
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Figure 13 System configuration in character mode 
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Figure 14 Time chart during suspension of shift clock 
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GENERAL DESCRIPTION 

The OKI MSM6265GS is CMOS Si-gate LSI to control large size dot matrix LCD in characters and graphics. 



FEATURES 

• Software compatibility with HD6845 and HD46505 
CRT controllers. 

• Display control capacity 

Number of characters: 16,384(2 (characters 
Display addresses 

MA to MA13 
Raster addresses 

RA to RA 4 

• Duty: 1/100 X 2 

• Number of characters per row: 2 to 128 (program- 
mable) 

• Font configuration: Vp: programmable 

Hp = 8 (4-bit parallel output), 
Hp = 4 to 8 (ODD/EVEN 
output) 



Attributes: Cursor ON/OFF/BLINK 
Scrolling, paging 

Data output: 4-bit parallel output, ODD/EVEN out- 
put 

Display system: AC inversion at each frame 
Crystal oscillator, external clock input 
Low power CMOS silicon gate process 
Single +5V power supply 
80-pin flat package 



PIN CONFIGURATION 
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ABSOLUTE MAXIMUM RATINGS 



Parameter 


Symbol 


Condition 


Rating 


Unit 


Power supply voltage 


V D D 


T a = 25°C 


-0.3 ~ 6.0 


V 


Input voltage 


V|N 


T a = 25°C 


-0.5 ~ V DD + 0.5 


V 


Storage temperature 


T stg 


- 


-55 ~ 150 


°C 



OPERATING RANGES 



Parameter 


Symbol 


Condition 


Rating 


Unit 


Power supply voltage 


VDD 


— 


4.5'~ 5.5 


V 


Operating temperature 


Top 


— 


-20 ~ 85 


°C 



INPUT CHARACTERISTICS 

(V DD = 5V ± 10%, T a = -20 ~ 85°C) 



Parameter 


Symbol 


MIN 


TYP 


MAX 


Unit 


Applicable terminal 


"H" input voltage 


V|H 


2.2 


- 


VDD 


V 


DB ~ DB 7 , RD, WR, DINH, RD ~ RD 7 , 

ADF, CS, WIDE, RS, RES, EXBL. 

MONO,4B/ODEV. 


"L" input voltage 


V|L 


-0.3 


- 


0.8 


V 


"H" input volage 


V| H 


3.6 


- 


VDD 


V 


XT,TEST1,TEST2,dT\7 


"L" input voltage 


V| L 


-0.3 


- 


1.0 


V 


"H" input voltage 


V| H 


2.4 


- 


VDD 


V 


HP ~ HP 2 
640 D 


"L" input voltage 


V|L 


-0.3 


- 


0.6 


V 


"H" input current 


"IH 


- 


- 


-1 


MA 


RS, CS,WR, RD, ADF,RES,DlV, 

MONO, 640D, HP ~ HP 2 , DINH, 

DB to DB 7 , RD to RD 7 


"L" input current 


"IL 


- 


- 


1 


=A 


"H" input current 


"IH 


- 


- 


-1 


MA 


TEST1,TEST2, 


"L" input current 


'IL 


- 


- 


100 


ma 


Input capacitance 


C| 


- 


- 


5 


PF 


All input terminals 



OUTPUT CHARACTERISTICS 

(V DD = 5V ± 10%, T a = -20 ~ 85° C) 



Parameter 


Symbol 




MIN 


TYP 


MAX 


Unit 


Applicable terminal 


"H" output current 


'OH 


VOH 


= 2.8V 


-500 






HA 


MA ~ MA13, 






V H 


= 4.2V 


-100 






I1A 


DB ~ DB 7 , 
UD ~ UD 3 , 
LD ~ LD3, 


"L" output current 


lOL 


vol 


= 0.4V 


2.1 


- 


- 


mA 


















CLP, FRP, FRMB 


















LIP, BUSY, 


















CH0MA0,fs 
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POWER CONSUMPTION 

(T a = 25°C) 



Parameter 


Symbol 


v D d 


Condition 


MIN 


TYP 


MAX 


Unit 


Static current 


'dds 


5 V 


f osc = ° Hz ' No load 


- 


- 


50 


HA 


Dynamic current 


'dd 


5v 


f osc = 10 MHz, No load 


- 


- 


15 


mA 




Note: TEST1 and TEST2 are open, and other inputs are either Vpp or GND level. 



SWITCHING CHARACTERISTICS 

(V DD = 5V ± 10%, T a = -20 to 85°C) 




Parameters 


Symbol 


Load condition 


MIN 


TYP 


MAX 


Unit 


Applicable 
terminal 


Rising and falling times 


tr 


60pF 


- 


- 


40 


ns 


All output 
terminal 


tf 


60pF 


- 


- 


40 


ns 



MAXIMUM OPERATING FREQUENCY 

(V DD = 5V ± 10%, T a = -20 ~ 85°C) 



Parameter 


Symbol 


Conditions 


MIN 


TYP 


MAX 


Unit 




Oscillating frequency 


fosc 


D~Tv = "L" 


11 


- 


- 


MHz 


Crystal oscillator 


Basic clock frequency 


u 


DIV = "H" 


5.5 


- 


- 


MHz 


External clock 
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PIN DESCRIPTION 



Pin No. 


Pin name 


l/O/Z 


Function 


1 


WIDE 


I 


Expansion mode when "H". Normal when "L". 


2 
i 
17 


I 

MA 


O/Z 


Address output to display RAM. 
High impedance when ADF = "L". 


18 


FRP 





Frame signal 


19 


LIP 





Display data latch signal 


20 


CE0 





Segment Drv chip enable clock 


21 


CLP 





Display data shift clock 


22 


FRMB 


O 


Alternate signal 


23 

I 

26 


LD 

I 
LD 3 





Display data parallel outputs (lower side) 


27 
) 
30 


UD 

{ 
UD 3 





Display data parallel outputs (upper side) 


32 


VDD 




+5V 


33 


CH0 





Character clock 


34 


BUSY 


o 


Ready status signal. "H" during serial transfer halt period. 


35 


EXBL 


I 


Cursor control signal input 


36 


adT 


I 


Address floating input. Floating when "L". 


37 


RS 


I 


Register select input 


38 


CS 


I 


Chip select . . . selection status when CS ="L" 


39 


RD 


I 


Read . . . data reading possible while RD = "L" 


40 


WR 


I 


Write . . . data writing executed by WR leading edge. 


41 


RES 


I 


Reset signal input. Reset when "L". 


42 
50 


DB 

i 
DB 7 


l/O/Z 


8-bit data bus . . . three-state input/output common pins 
Pull-up registor on-chip 
Positive logic 


51 
i 
59 


RD 

I 
RD 7 


I 


ROM data inputs . . . Dot pattern data of CGROM. 


60 

I 

64 


RA 

I 
RA 4 


o/z 


Raster address outputs. High impedance when ADF = "L". 


65 
66 


XT 
XT 


I 
o 


Crystal oscillator pins 

External clock is input to XT. (XT is open.) 


67 


GND 




OV 


68 


MONO 


I 


Change R9, R10, and R11 contents when "H". 

Normal when "L". Direct Vqd ar| d GND connections possible 


69 
70 


TESTj 
TEST 2 


I 


Test input pins 
Left open for use. 


71 


DIV 


1 


External clock when "H". Self-oscillation when "L". 
Direct Vqd and GND connections possible. 


72 


DINH 


1 


display OFF signal input. Display OFF when "L". 


73 


fs 





Dot clock 


74 


MA0 





Memory address counter clock output 


75 


640D 


1 


40-character memory address output and 80-character data read- 
ing when "H" 
Normal when "L" 


77 


4B/0DEV 


1 


4-bit parallel output when "H", ODD/EVEN output when "L". 
Direct Vqq anc ' GND connections possible. 


78 

! 

80 


HP 
HP 2 


1 


1 font horizontal pitch program input. 
Direct Vpo and GND connections possible. 
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TIMING CHARACTERISTICS OF LCDC CONTROL SIGNAL 
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LCDC Control Signals 
(C L = 30pF, V DD = 5V ± 10%, T a 



-20to85°C) 



Parameter 


Symbol 


MIN 


TYP 


MAX 


Unit 


Clock cycle time 


tcp 


180 


- 


- 


ns 


Clock "H" level pulse width 


p WH 


80 


- 


- 


ns 


Clock "L" level pulse width 


PWL 


80 


- 


- 


ns 


Clock rising and falling edge time 


»cr. *cf 


- 


- 


20 


ns 


Dot clock delay time 


tfs 


- 


- 


110 


ns 


Character clock delay time 


tCH 


- 


- 


100 


ns 


Memory address clock delay time 


'MA0 


- 


- 


340 


ns 


Memory address hold time 


*MAH 


5 


- 


- 


ns 


Upper side address delay time 


l MAU 


- 


- 


290 


ns 


Lower side address delay time 


l MAL 


- 


- 


120 


ns 


Drawing address delay time 


tWRA 


- 


- 


40 


ns 


Display address delay time 


l REA 


- 


- 


40 


ns 


Reset "H" level pulse width 


tRES 


1 


- 


- 


Ms 
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BUS TIMING CHARACTERISTICS 
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Bus Timing Characteristics 
(C L = 50pF, V DD =5V ± 10%, T a = -20 to 85°C) 



Parameter 


Symbol 


MIN 


TYP 


MAX 


Unit 


Rs, CS set-up time 


tRCS 


300 


- 


- 


ns 


RD.WR pulse width 


*CW 


300 


- 


- 


ns 


Address hold time 


*AH 


40 


- 


- 


ns 


Data set-up time 


l DS 


200 


- 


- 


ns 


Data hold time 


*DH 


40 


- 


- 


ns 


Output disable time 


tOM 





- 


40 


ns 


Access time 


*ACC 


- 


- 


200 


ns 



204 



DOT MATRIX LCD CONTROLLER • MSM6265GS ■ 



LCD DRIVER INTERFACE TIMING CHARACTERISTICS 



CLP 

UD ~ UD 3 " 
LD ~ LD 3 . 



CH0 



LIP 



CE0 



BUSY 



FRP 



FRMB 



y 



yr 



x 



x 



l DA 



l CH0 






/ \ / 



-C 



A 



tCE 



t LIP 



l CE0 



IF 



\ 



tCE 



tBUSY 



/ 



l FRP 



»FR 



\ 



*B 



A V 



\ 



tFRP 



x fR 



205 



■ DOT MATRIX LCD CONTROLLER • MSM6265GS 



LCD Driver Interface Timing Characteristics 
(C L = 30pF, V DD = 5V ± 10% T a = -20 ~ 85° C) 




Parameter 


Symbol 


MIN 


TYP 


MAX 


Unit 


Data delay time 


IDA 


- 


- 


100 


ns 


Cycle time for 1 character 


*CH0 


730 


- 


- 


ns 


Latch signal delay time 


x i 


- 


- 


200 


ns 


Latch signal "H" time 


tLIP 


1.46 


- 


- 


Ms 


Chip enable clock delay time 


tCE 


- 


- 


200 


ns 


Chip enable clock "H" time 


*CE(p 


730 


- 


- 


ns 


Ready signal delay time 


»B 


- 


- 


200 


ns 


Ready signal "H" time 


tBUSY 


5.11 


- 


- 


/is 


Frame signal delay time 


tFRP 


2tCH0 


- 


2t CH 0+2OO 


ns 


AC signal delay time 


tFR 


- 


- 


200 


ns 



PATTERN DATA FETCHING TIMING 



CH0 


a r 


v 


_ 

/ 
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MA to MA|3 
RA to RA 4 


\J Upper \J Lower 
A s,de A »!* 


Y Upper 


V' Lower \ 


f 


X 




, G\ 


v . <T\ 






i" KU 




(2j 








RD to RD 7 


X >< 


TJpper side 
data of © 


3 Lower side 
7 5 c dataof 


~Zf Upper side \/ Lower 
7 l\data of Q) /\data o 

V 
LDH 


side \y 

© A 














<UDS 

»U[ 


' «LDS , 





(C L = 50pF, V DD = 5V±10%, T a =-20~85°C) 



Parameter 


Symbol 


MIN 


TYP 


MAX 


Unit 


Upper side data set-up time 


UJDS 


140 


- 


- 


ns 


Upper side data hold time 


l UDH 


40 


- 


- 


ns 


Lower side data set-up time 


*LDS 


140 


- 


- 


ns 


Lower side data hold time 


tLDH 


40 


- 


- 


ns 
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FUNCTIONAL DESCRIPTION 
1. LCDC Internal Registers 

The internal registers include one address register 
(AR), and eight data registers R1 and R9 ~ R15. 
(See Table 1 ). 

1) Address register (AR) 

When a data register is accessed, this register 
specifies the number of that register. Once this 
register has been written, the same value is held 
until the power is switched off without being 
influenced by RES. 



2) Horizontal display character number setting 
register (R t ) 

Setting of the number of characters per line on 
the screen. Any value from 2 to 128 can be set. 

Example: 80-character setting (50|-|) 



D 7 


D 6 


D 5 


D 4 


Dj 


o 2 


Dl 


Do 


L 


H 


L 


H 


L 


L 


L 


L 



Cursor display mode B 



D 6 


Ds 


EXBL= "L" 


L 


L 


No cursor display 


L 


H 


H 


L 


H 


H 




Note 1 & 2: 

Blinking-cycles: 

I On | Off 



32 or 64 frame interval 

Note 3: 

If the blinking cycle is applied to EXBL from an. 
external source with Dg. = and D 5 = O.the cursor 
is blinked on and off by the EXBLfrequency. 



3) Maximum raster address register (R9) 

Setting of the value obtained by subtracting 1 
from the raster counter corresponding to one 
line. The vertical pitch Vp for 1 font can be 
set to any value from 1 to 32. 
Example: V p = 8 setting 



°7 


D 6 


D 5 


D 4 


Dl 


Dj 


D. 


Do 


L 


L 


L 


L 


L 


H 


H 


H 



4) Cursor start raster register (R10) 

This is one of the cursor control registers. The 
raster address of the top edge of the cursor is 
specified in the five lower order bits, and the 
cursor display mode is specified in the two 
higher order bits. The cursor display mode is 
set to either mode A or mode B by the EXBL 
input pin. 

Cursor display mode A 





D 6 


Ds 


EXBL = "H" 




L 


L 


Cursor displayed in stationary position 




L 


H 


No cursor display 


Note 1 


H 


L 


Cursor blinked on and off every 32 frames 


Note 2 


H 


H 


Cursor blinked on and off every 64 frames 



5) Cursor end raster address (R11) 

This is another cursor control register. This 
register specifies the raster address of the bottom 
edge of the cursor. The relation to R10 is out- 
lined below. 

• HP = 7,Vp= 11, cursor start address 

< cursor end address 

< maximum raster address 
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Cursor start address = 9 
Cursor end address = 9 
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Cursor start address = 9 
Cursor start address = 10 



1 - 
2- 
3~ 

4" 
5~ 
6~ 

7" 
8- 
9- 
10- 



<»-<MMM)-(H> 



<MMM)-(>-(H> 



<MMMMMH> 






Cursor start address = 1 
Cursor end address = 5 



HP = 7, V p = 11, cursor start address > cursor end address 
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j 



Displayed up to the maximum raster address. 



Cursor start address = 9 
Cursor end address = 8 



• Maximum raster address < cursor start address ^ cursor end address. 
Cursor display is switched off. 

Note: When the cursor overlaps pattern data, the result of an EX-OR operation between the cursor signal and the 
pattern data is displayed. 



6) Start address registers (R12 & R13) 

Register for setting the memory address 
corresponding to the first character in the first 
line on the screen. The LCDC commences data 
display from this address. Both reading and 
writing are possible, and when reading, the two 
higher order bits become "00". 



7) Cursor registers (R14 & R15) 

The cursor display address is specified by two 
bytes. The LCDC controls the cursor when the 
memory address MAxx reaches this address 
while within the R10/R11 range. 
Both reading and writing are possible, and when 
reading, the two higher order bits become "00". 
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Table 1 MSM6265GS internal registers 



cs 


RS 


Address register 


Register 


Register name 


READ 


WRITE 


Data bit 


3 2 10 


7 


6 


5 


4 


3 


2 


1 





H 


X 


X X X X 




Invalid 


- 


- 


















L 


L 


X X X X 


AR 


Address register 


X 





X 


X 


X 


X 










L 


H 


L L L H 


Rl 


Horizontal display 
character count 


X 





X 
















L 


H 


H L L H 


R 9 


Maximum raster 
address 


X 


o 


X 


X 


X 












L 


H 


H L H L 


R 10 


Cursor start raster 


X 





X 


B 


P 












L 


H 


H L H H 


Rn 


Cursor end raster 


X 





X 


X 


X 












L 


H 


H H L L 


R 12 


Start address (H) 


o 





X 


X 














L 


H 


H H L H 


R 13 


Start address (L) 





o 


















L 


H 


H H. H L 


R 14 


Cursor (H) 


o 





X 


X 














L 


H 


H H H H 


Ris 


Cursor (L) 


























Note 1 : B denotes cursor blinking, and P denotes the blinking cycle period. 
Note 2: "00" is read if registers marked X are read. 

2. R9, R10, & R11 Register Re-Reading 
Function 



The maximum raster register (R9), cursor start 
raster (R10), and cursor and raster (R11) are 
re-read in the following way when the MONO 
input pin is switched to "H". Normal operation 
when "L". 

• Maximum raster address (R9) 



D 7 


D 6 


Ds 


D 4 


D 3 


D 2 


Di 


Do 


X 


X 


X 













Set V p _! 



R9 setting 


R9 re-reading 


0~7 


to 7 (according to setting) 


8~1F(H) 


Fixed at 7 



Cursor start raster (R10) 
D 7 D 6 D 5 D 4 



X 


B 


P 













R10 setting 


R10 re-reading 


0~6 


to 6 (according to setting) 


7~1F(H) 


Fixed at 6 



Cursor end raster (R1 1 ) 



R11 setting 


R1 1 re-reading 


0~7 


to 7 (according to setting) 


8~1F 


Fixed at 7 



Note: Since MSM6265 has been fixed at 1/100 duty 
X 2, the 25-line structure will no longer be 
possible if Vp exceeds 8. If this function is 
used, 25-line displays can be achieved even 
if V p > 8 is set by the CRTC application 
software. 
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3. 40-Character Mode 

If the 640D input pin is set to "H", memory 
addresses for 40 characters per horizontal line are 
output to MAo ~ MA13 regardless of the R1 con- 
tents. Pattern data equivalent to 80 characters per 
horizontal line is fetched. 

Normal when "L". See time chart in Figures 9 
and 11. 

4. Display Off Function 

Whenthe DINH input pin is set to "L", is output 
by UDq ~ UD3 and LDq ~ LD3, resulting in the 
display being switched off. This function is useful 
in cases where the power supply is switched on, 
and where the display is to be left off for relatively 
long periods of time. Leave set to "H" when the 
function is not to be used. 

5. External Clock Operation 

Ope ration by external clock is enabled when the 
DIV input pin is set to "H". The external clock is 
applied to XT input. 

The crystal oscillator is used when the pin is left 
at "L". 



6. Address Output Floating 

MAo ~ MAj 3 and RA ~ RA4 are switched to 
high impedance when the ADF input pin is set 
to "L". This function can be used when the memory 
bus is opened to other than LCDC (for example to 
drawing cycle from refresh cycle). 



7. Power Down Function 

The LCDC generates the CE0 output signal for chip 
select of the segment driver. This CErf> signal is 
connected to the ECLK input of MSM5279GS. 
Note that this function can only be used when in 
4-bit parallel output mode. See the time chart in 
Figure 13. 



8. Expansion Mode 

The shift clock count is doubled when "H" is 
applied to the WIDE input pin. Normal mode, when 
"L" is applied. In this mode, the clock frequency 
has to be changed. 

Example: When 40-characters per line has been set 

The number of display dots in the 

horizontal direction is changed to 

640. 

The difference between 80-characters per line in 

normal mode and 40-characters per line in expansion 

mode is outlined in the following diagram. 
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"A" displayed in normal mode "A" displayed in expansion mode 

The data transfer time charts are shown in Figures 3 and 4. 
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MA to MA! 3 



| STAM + 1 | STAN+2 | STAM + 2 



UD 
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STAN + 1 data 
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| D 4 | Dj | D 2 
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D S 
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STAM+1 data 



Figure 3 ODD/EVEN data transfer in the expansion mode 
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Figure 4 4-bit parallel data transfer in the expansion mode 
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Refresh Memory Address 
(MA ~ MA 13 ) Operation 

1) MA ~MAi 3 Operation 

In the horizontal direction, the MAxx output 
is synchronized with the CH0 trailing edge. 
And although MAxx is counted up even if the 
horizontal display character count is exceeded, 
this does not effect the display since no data is 
being transferred at the time. The interval in 



which data transfer is stopped corresponds to 
eight characters, and when that interval is 
exceeded, a single horizontal cycle is completed 
and the next cycle is commenced. Memory 
address operation is as indicated in Figure 5 
below. 
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Figure 5 Refresh memory address (MAq~MAi3) 



Note: When start address is 0000, 80 characters x 25 lines, Vp = 8. 
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2) Upper and Lower Screen Division 

Since the screen is divided into upper and lower 
halves, MAxx for the upper side and MAxx for 
the lower side are sent by LCDC. 



* Simultaneous output of upper and lower 
screen halves 

The upper and lower screen half addresses 
are sent upon being switched within a single 
character period. The upper side address is 
sent when the CH0 is "L" while the lower 
side address is sent when CH0 is "H". 
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One horizontal memory address 





















10. Output Mode Setting 

Output mode is set by the 4B/ODEV input pin. 



No. 


4B/OD£V 


Output mode 


Mode 1 


L 


Simultaneous output of upper side and lower side data under 2-bit parallel 
data processing mode. 


Mode 2 


H 


Simultaneous data output of upper side and lower side data under 4-bit 
parallel data processing mode. 



The time charts for modes 1 and 2 are shown in Figure 10 ~ Figure 13. 
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Figure 7 Mode 2 data flow 
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Note: STAN: Start address of one horizontal line in upper side 
ENDN: End address of one horizontal line in upper side 
STAM: Start address of one horizontal line in lower side 
ENDM: End address of one horizontal line in lower side 



Figure 8 Mode 1 memory address and data transfer 
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Figure 9 Mode 1 memeory address and data transfer in the expansion mode 
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11. Relation between Duty and 
Number of Lines 

Duty is fixed at 1/100 X 2. The screen is divided 
into upper and lower halves. The number of lines 
is determined according to the following equation. 

Number of lines (number of characters in vertical 
display) = 200/Vp 

Note: V p is the vertical pitch for 1 font 

(R9 contents) 
Example 1. 25 lines when V p = 8 
Example 2. 20 lines when V p = 10 
Example 3. When V p = 14 is set, only two rasters 

of contents are displayed in the line 

8 font. 



12. H p Setting 

The horizontal pitch H p for 1 font is set by input 
pins HP ~HP 2 . 



HP 2 


HP, 


HP 


HP 
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H 


H 


H 


8 



Note: Hp = 8 is fixed in 4-bit parallel output mode. 
H p = 4 to 8 can only be set in ODD/EVEN 
output mode. 
L denotes GND, and H denotes Vprj. 



13. Crystal Oscillator Frequency 
Calculation 

External clock or self-oscillation is selected by the 
DIV input pin. 




dTv 


Oscillation source 


L 


Crystal oscillator 


H 


External clock connected to XT input pin. 



f osc calculation equation 

f osc = FRP * < HN + 8) X H p X 1/Duty X M 
where FRP is the frame frequency, 

HN is the horizontal display character count. 

HP is the horizontal pitch for 1 font. 

8 denotes the datatransfer stopped interval, 

8 characters per horizontal line, and 

M = 2 when DIV is L 

M = 1 when DIV is H 

Example of crystal oscillator Frequency Calculation 

Calculation of output modes 1 and 2 with horizontal 
display character count of 80 characters, HP of 8, 
V p of 8, and 1 /duty = 1 00. 

Substitute FRP = 70 Hz, HN = 80, Hp = 8, 
1/duty = 100, and M = 2 into the equation. 
f osc = 9.856 (MHz) 

14. Character Clock (CH^) Frequency 
Calculation 

CH0= FRP X (HN + 8) X 1/Duty 

Example: FRP = 70 Hz, HN = 80, and 1/Duty = 100 

CHO = 70 X 88 X 100 = 616 (KHz) 

= 1.62 (jUs) (approx.) 
Note: The CHrf>cycle period is not related to output 
mode. 

15. Shift Clock (CLP) Frequency 
Calculation 

If the same conditions as in the f osc calculated are 

used, 

CLP = fs/2 = 2.464 (MHz) (Output mode 1 ) 
CLP = fs/4 = 1 .232 (MHz) (Output mode 2) 

16. LCD Driver Interface 

Signals related to the LCD driver include FRP, 
FRMB, CLP, CE0, and LIP. The time charts for 
these signals are shown in Figures 13 and 14. 
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Figure 12 Mode 2 data transfer stop interval 
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Figure 13 POWER DOWN time chart 
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APPLICATION NOTE 

1. Mono-Chro Mode 

Only character mode is available in Mono-Chro 
mode. There is no graphic mode in this mode. 
Description of character mode is described as follows. 



Character box 
Character font 

Shape of cursor 
Display 



: 8x8 

: According to the CGROM 

contents 
: 2 rasters 
: 80 characters x 25 lines 




* Character box 

Horizontal pitch of the font is determined by 
HP2 ~ HPq. In the mono-chro mode, all of 
HP 2 ~ HP should be set at "H" level and this 
determines the horizontal pitch at 8. Since the 
number of horizontal dot of the LCD is fixed at 
640 dots, 80 characters/line can be displayed on 
the LCD panel. 

Vertical pitch of the font is determined by R9 
contents. In the mono-chro mode, the vertical 
pitch of the font should be set at 8. Since the 
number of vertical dot of the LCD is fixed at 
200 dots, 25 lines are displayed on the LCD. 
Even if the vertical pitch is set at 14*, it will be 
read as 8 when MONO input pin is set at "H" 
level. 

* In the case of CRT display control by 
HD6845, vertical pitch is set at 14. 

* Character font 

The construction of character font can be 
changed according to the CG ROM contents. The 
pattern data has to be written into so that it can 
meet the character box. 



• Attribute 

In this mode following attribute functions are 
available. 

Character inversion, Display off. Underline, 
Cursor On/Off/Blink 

These attribute functions are determined by the 
external circuit, however, the contents of these 
attribute functions are stored in the attribute 
RAM. 

In the Figure 15, writing data into the attribute 
RAM and character code RAM is effected by 
assigning the even number address to the charac- 
ter code and odd number address to the attribute 
function after selecting Ao of the address bus 
from the CPU. 

In reading out the data, 2-bytes are read out 
simultaneously. 

Memory Address 

B0000 Character code 
B0001 Attribute 
B0002 Character code 
B0003 Attribute 



* Shape of cursor 

The shape of cursor is determined by Rjq and 

Rn contents. Since the vertical pitch (14) is 

read as 8, the Rjo and Rn contents have to be 

re-read. 

Setting MONO input pin at "H" enables this 

re-reading as follows. 



(example) 






MSM6265 




CRT Software 


Rio •■ 6 «- 


Rio 


: B 


R11 :7 <- 


R11 


: C 



* Cursor blink 

The cursor blink frequency should be supplid 
from the external source to EXBL. 
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2. Color Mode 

Both character mode and graphic mode are available 
in the color mode. 

1) Character mode 

Character box : 8 x 8 

Character font : 5 x 7 or 7 x 7 

Shape of cursor : 2 rasters 

Display : 80 characters x 25 lines or 

40 characters x 25 lines 
(display expasion mode) 

The registers which determine the vertical pitch 
and the shape of cursor are determined as follows. 

R 9 : 07, R 10 :06, R u : 07 

So, MONO input pin can be either "H" or "L". 

* 40 characters x 25 lines display 

The shape of displayed characters have to be 
horizontally enlarged double to enable 40 
characters/line display. To enable 40 characters/ 
line display, WIDE input pin has to be set at "H" 
level. In this mode, however, the clock frequency 
has to be changed. 



(example) 

f (OSC) ' s calculated by following formula. 

f(0SC)=FRPx(HNx8)xHPx1/DUTYxM 
f(OSC) is 4 -928 MHz when Frp = 70 Hz, 
Hn = 80, H p = 8, DUTY = 1/100 and M = 1. 
So, if H|\j is changed to 40, f (OSC) nas to ' 3e 
changed to 2.464 MHz to maintain other 
conditions. 

2) Graphic mode 

640 dots x 200 dots graphic display is enabled 
if the vertical pitch is set at 2 and number of 
horizontal characters is set at 40. In this case, the 
constructure of the display buffer address are 
described in Figure 16. 

If 8K byte is assigned to the even number address 
and odd number address respectively as CPU 
address, a signal is necessary for the RAM address 
signal. This signal (MA0) is provided when 640D 
input pin is set at "H" level. Figure 17 shows 
an example of system configuration in the color 
mode. 




RA MAn MA 10 MA 9 MA 8 MA 7 MA 6 MA S MA 4 MA 3 MA 2 MA t MA 



Figure 16 
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Cursor blink 
Figure 17 Color mode (Character mode: 80 ch. x 25 lines, 40 ch. x 25 lines, graphic mode: 640 dots x 200 dots) 



225 



DOT MATRIX LCD CONTROLLER • MSM6265GS *- 



3. DISPLAY METHOD 

V-RAM is provided in the system configuration. So, 
inadequate access of CPU to the V-RAM results 
flickers on the display. Therefore, refresh cycle and 
CPU cycle should come alternatively, in other words, 
without omitting the refresh cycle, the V-RAM is 
accessed. This is commonly called the "Cycle Steal 
Method". Figure 18 shows the timing chart. 



Writing data into V-RAM has to be done during the 
course of the CPU cycle. So, external circuit is 
necessary to generate timing for WR signal. In read- 
ing the data of the V-RAM, the data bus has to be 
latched as the address bus is changing alternatively. 
Figure 19 shows an example circuit. 
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Figure 19 Wait control circuit 



Legend 



Symbol 


Function 


M-WR 


Write signal to V-RAM from CPU 


M-RD 


Read signal to V-RAM from CPU 


V-RAM SEL 


Address bus of CPU is decoded and being output 


ADRSEL 


Address bus switching signal. 1/4 of fs signal is to be output 


READY 


Signal which let the CPU to wait 


WR 


Write signal of V-RAM 


DATA LATCH 


Signal to latch the data output from V-RAM 
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